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(1) 



I S J 

IMS 5 ^Sc 

GFJJffl^iF (fid^ilSS^R'hO • • . . 183 tic 

in^^^m 11 ^sc 

ms^^' 1 'EJc 

55 ^ 

mtiXi'^i'y^&.^m 4 7 tJt: 

ih 302 -tie 

I>C ^ an ^cL^iS ^-rp fHp 

1. LTlSm$nfcSfSt7?'J^g!il<:osSV?0 



turns ^ 



5. tf$fe«IS^ (_bSdmvifflflC0( )(75S^^le43ci-5) 




S: 3Bi -gr rr= ^ ^2(U 



05.10.01 



3. mu)imt LTism$n/cajsi^)in?ti-ai!f33S3z.(itiiiiiTfooT 



4. %m\&nek^\'^\ 1 ife(2)ic3£o< i:'3g/ji*!j^^c73jwnj]f^(os:gito0 



5. itSIKAlCJ: i?**3£$tT,/c 



J 1=* 



□ 



I I SS^tLfc 



Rs^ ^ ^ ^ca 



^S:PCT/R0/ 1 0 1 (fSif^S) ( 1 9 9 8 ^7^:45^2 0 0 0.^^7^) 



Bn m m 



> 7^ -f ^5=-* X : 7* U > i> yjUX • 'r> K • TXU^ — f>3>X (Monoclonal 
Antibodies: Principles and Applications), Wiley-Liss, Inc., Chapter 2.1 

(i995)]o sfcs m^^mmK.f^m^mmi.x. t hJii^cDftii^®m^*^e>t: 

■r^) f^^hm^Tl^^tfmX$>^o t hSCDR^ffitrC^ihJi. b hirCft:® CDR^t 
h i>M(DW]!W}CDifii^cD CDR iiMm L fcin;^:-^ 5 o 
Di?L^©trL<*:{z{±. IgM. IgD. IgG. IgA. IgE (D 5 mmo:)^ ^7.±^^:&-r^^tt^ 

V ^ — iy 3 y X (Monoclonal Antibodies: Principles and Applications), Wiley- 
Liss, Inc., Chapter 1 (1995)]o \i h IgG ^ ^ X(Difim±. Mfz IgGl. IgG2. IgG3. 

x^^ifii^^-^'&mmnm^^ (j^^t. adcc tstiiiaiBrs) ^m^^^^mmm 

SrSi* {\lX-r. CDC tS+ihMlB-r?.) :itimX'lz^mcDm^ifint)ti. 
bh IgG IgGl -9-X^^7;®in;#:A^a^^Sl/^ ADCC fSi4. CDCrS^4^^L 



-tV^S3^*^^S^^^TV^S - -r A/ os;— (Chemical Immimology), 

88 {1997)]o- Jii±c[)m^^:b^e>s f^m.CDVy^V-y. ;\-±y^>^i^i^htX. ^(D 

^m%mi^'m\-^=^y ^--m^^iZ^m:h-t^imm^ vit^w-o^^dn^M v igGi 

t h IgGl '^y'^'y-XCDtm-O^ ADCC fS^4:RtJ^ CDC m^(D%MlZ\t. tiii^ YcW^h. 

SCh-pi-O (i-^lT. Cr2 K^-f >h^fB-r^) P^®V^< 0:6^0:5^ 

[3 — D t'T > - - • a y n i/ — (Eur. J. ImmiinoL), 22, 

1098 (1993). Ay DS;-( Immunology), M, 319 (1995). >5r ^ • ^ A y n S/* 
-(Chemical Immunology), £5, 88 (1997)] Cr2 h'p< >{3^^bTV^^M 

^CDfig-ffi [>r^*;i/ • Ay Di^— (Chemical Immunology), fiS, 88 (1997)] ifi^ 

^^izHLTfis **-r K (Boyd) ^-v ^ X/nA;;^ ^-|P:Km (CHO^^ 

jis) m^it-^^:^^^u-'^ mo mm (Nso M) X'^m\^tz\i hm cdr ^mfm 
cAMPATH-iH \^mm^mmmxmm\.. m^© adcc 

CDC ^mzn-r^^m^mi^^ti^Wi. ^rM7t^^(D^^T)vm.(Dm^i±. n^'&iz^ 

m^^^tii\^i^. mzii^^ h-:7.a**l^*1-^^hT'CDCfStt®^:6s^«4^{t. 

^X^ti lx:3r a- ^— • Ay Di^— (Molecular Immunol.), 3Z, 1311 (1995)]o ^ 
fz. ^-r y U-(Lifely)?>(i. CHO«. NSO h ^ ^n- YO mr- 
^mtfet: hM CDR^fili7C#^CAMPATH-lH (t h IgGl ity^^^y^) CDmm(D'^^RU 
ADCC tSt4^M^bfc)^^. YO mmm^(D GAMPATH-1H t^m^^^^ ADCC fStS^^ b. 
^©tSt4{3(i>'^^-tz^7^-f V^lz-fSg-r^g) N-7'-te^;i/^*;i/nit5: > (Jii.T. GlcNAc 
h^)^i31"^) /b5fi^T-$)?):ih^^i^b:t 1; n/\--f ;4-n i^— (Glycobiology), 
5, 813 (1995) : W099/54342]o Ctl^^^^ti. th IgGl -ti-:r^^;:^©mf^®:J^y 



i^^^^ (1989 \.^rn(Dm^%&.y(Dmm.^ (i) {3^s-rs2i^j:^^3itii®=i 

Mancfl 

®Man/3l — ^ »-4GlcNAc/3l ►4GlcNAc 

/^^ 

Mana1 

^3t^ ( I ) 

> (JiiTs Gal-GlcNAc hmmT^) ©^^M^frbT 1 =&V^ LJiit^^^^ Wi^l 
Gal-GlcNAc ®#^a5c*WiJt3 /W-fe^^^>^-® N-T-fe5^;^^Vb3it ^ 

5km^(D igG T-Ji^ il^. ^>r;i/^^^W-b^^'f >^'® N-r 

C i:yb^a?)tLTV^S[>''^-r^'i^ 5.;^ h U— (Biochemistry), 3£, 130, 1997]o 
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p-Dol h^^iBt-^) tm^ti^a—(vy\yymiiL^2 omm^^tsAm(Dmm& 

-9- ^ >^^^^n GlcNAc-P-P-Dol h^D. MV^T^)^ 1 f@ GlcNAc A^^^^ti 
GlcNAc-GlcNAc-P-P-Dol h^^o T>y— ;^ (OTs Man t'hm^T^) ^ 

SM^^^tl (Maii)5-(GlcNAc)2-P-P-Dol ^ ?5 tz, Man7b54M. (J,:^ 
Glc h*)Si3-ri)) A^SM^^^tL^o :i®J;a{3UT. zi7';?|-U:3^hD?{^n 
^llliOBuiEl*^ (Glc)3-(Man)9-(GlcNAc)2-P-P-Dol t^-CB^o 1 4M©^iPe>^c 

i^Jc^'&LTl^fc K U =1— ;i/t:D U >^ (P-P-Dol) l^m^T^t^. \^u^.y.yT^ 

h*f3^-^-r§ ^iat>tc:5i$^^tii)o -r^fc-^. 3M®G1c i:l75:v^ 
b2M® Man A^ERiT'I^^^tL. dOi^^Jzfi q:-1,2-^*;1/Z3 tf I. q:-1,3- 
tf 1 1 i3 ct t>* a -1 , 2--^ > y ^'—^t^m^-t^ ^ tiT V ^ ^ o 

;i/^*;i/=iit^-^*— iziJcfctFo:- v-vy fe* I y?)^#:&b. Man SMtcST- 

®gl50®mi"J® GlcNAc ^ft^JD-rS N-T-lz5^;i/^;i/nit5; >te^^* I (GnTI)s 2M 
CD Man ^l^^fS a-^>y i^^*— fe* IK ^Uiy^^ 2Ma© GlcNAc %<tfip-r^ N-T 
-b5^;i/^;i/zi-9-^ >fe^P* II (GnTII)^ S^*^® N-T-i2^;b^'';b=Jit ^ >t3 7 



i^^ti33Sv^*^^^^t^-g.:Ih*^?)^ ct »3^Sv^:3i7rc^^— ^tg:&;t-r§^n;#$f^M■r 
i: u =f)^ff^fig©gi5J®;^ ^ rr-afe ^ gicnac-p-p-doi ©ff^fig^MiRetji^PM-r 
1 y u v-r i/ Hf 1 1 opss^jt-^ ^ :7'p ^ =i > u 

i/-l,4-i' ^ y-D-^>^ h— 7r>ys/^*— fe" ii ©pi^^JT-S)^;^^ >v— >^ 

m^mm v (ghtv) ^ch*^c^■ri)«H©^:^l-^^>^#^*::^p^?5ttTv^^[^■^-r=IM- 

- ft'^fllJ— g§ • T^it^l^^ (1993)]o ^Tts l-7^;^-:3r->y i^U -^-r i^>{±=J> 
-Y Di:^— (Molecular. Immunol.), m, 1113 (1989)]o 

TjiiR^ ti^f#^ n-T l.^ 5 o ^?"J^{^v WGA (r. vulgaris &^(D wheat-germ 
agglutinin)> ConA (C. ensiformis concanavalin A)> RIC communis d& 



L-PHA {P. vulgaris ^^(D leiikoagglutiiiin)^ LCA (X. culinaris 
(D lentir agglutinin)^ PSA {P. sativum ^^(D Vea. lectin):fei:*® L/^5^>§ffiVV 

■^T^'f ^•-fe;i/-T> — i^^^^y^^ (Somatic Cell Mol. Genet.) , 

12, 51 (1986)]o 

cDmm izmtD^mm ® ite^ ^ m^mm izmx\.x ^m^® Mii^at ^^^l 

CHO $fflsa A-r ^ ^ h T-M^®l^3l^pfe^ 1.Z T)\^mt^^ < ^ tL:^ ^ > ^ ^ m 
:;?.hU— (J. Biol. Chem.), 13848, 1989]o 

i'#A-ri)C t-e^0©#^ai7c5fe^t3 7=i— (OT. Fuc h%mm-r^) t^nm^ 

tltzniKB. (Fucal-2Gal/31-) ®^5^^*«t^.^ tlT V^ § [ it -f :n >^ (Science), 
252, 1668, 1991]o -^^Iz^ OL^i- (Umana) ^Ji. U 3 S> h*5^-^^©y^-1' -fe 
^5"^ >^'\zWM-r^ N-7'-fe5^;i/^*;i/:3it^ >®<tiP:55Jn;#:® ADCC rSt^Cm^T-fe 
-2>h®^B{-»^^. /3-l,4-N-7'-fe^;i'^';i/=iit^ >^#^m .III (GnTIII) 
3^^-t±7h CHO «$ftt^b^tth®i±i^§^T-z)TV^ao CHO MT-ti GnTIII 

©^3^yb5il^^nT4oe>-r[i^i'— :^;^•^:^•^^*-r:^-DS;:^;^->^^:;^ h U— (J. Biol. 
Chem.), 231, 13370, 1984]s ftt^ GnTIII CHO «%fflV^T^3g^-&;fcJn;<*: 

[^-•;3y\'-Y7rDS;— (Glycobiology), 5, 813 (1995) : W099/54342]o ^ fed® 
1^, (Umana) ?>{i. /?-l,4-N-7'^z5^;l/^•;^ZIf 5: >fe^^^ V (GnTV) ® 

?t^^ b fe CHO ^J3§ i'^m b T *5 !3 ^ GnTI 1 1 ^ fe GnT V ®jaf«J^]gfi CHO m ■■ 

fiSiC^ bT^tS ^^s-r d t bX o 

^®^g^{z^t5i.^^®rSt^^pgp-r^ge^A57^^t^T^^^A5^ lll^{z(ilim®^it 



±mm. ADcc ^&i!fi-mi^tfims.m^^^M-r^^t.i^'RSM'^tj^ms&. mmm^mi^^tz 
:$immi^.- i:kT(D (i)~(6i) izm-r^o 

zo%i;x±x$)^mms.m.m^^m-r^. jn-f^^^s-^^n— Kr^it-e^^^Ab 

(2) :7=^-;^;^)^^'&bTV^:^Cl^M^*^. 3— N-^* U 3 K?^-^^ 

(1) (3fBtt®CH0»o 

(3) m^^l^(D^^:y^f^lgGX^^. (1) ^/t{±(2)f3lBttOCH0mo 

(4) mmP^m^^\yyt^ K GDP-:7 =i-x©'^fig,{zM#r2.^^cDrgt4S:fe{iN-^' 

te*^ ct Sg-^l- ^ t3 f rS+S *5f£T ^ tt^^ L T^c ( 1 )~ ( 3 ) © V ^T 

tiip 1 II {zia«® CHO ^)!So 

(5) mm.P^m^^l^^^\' GJ)?-y::i—^(D'^^izm-^-r^mmifi. t^TO(a). 
(b) RZf {c)fy^^tii:^Ut^^mi^ti^mmx^^. (4) JzfSfg®CHO»o 

(a) GMD (GDP-mannose 4, 6 -dehydratase) ; 

(b) Fx ( GDP-keto-6-deoxymaimose 3,5-epimerase, 4-reductase) ; 

(c) GFPP (GDP-beta-L-fucose pyrophosphorylase)o 



(6) GMD Hfi. WTO (a) ^tzlt (b) Tfe^ DNA h*-r ^SfiHT-fe ^^ 

(5) izmm(Dmmmo 

(a) i3^iJ#^65T-^$ni)m*iE^y:b^?>^^ DNA;. 

(b) i2^JS^65 T-a^tL-5mSiH^y:?Pe>:fe^ DNA h U >i^i> h^^#-e/^-r 
7*U^VXL. ;iPoGMDrS'l4^«-r-5SaW^=i— K-r^ DNAo 

(7) GMD it^. liircD (aK (b) :5^t>- (c) ifi ^rj^^^ib'^mi^ti^mBm.X'^^. 
(5) {ZsBtlOCHOIffljiao 

(a) mm-^7i'-^m^ti^T^jmm^]t^^tii^m&M; 

(8) Fxd^s J-^iT© (a) ^tzlt (b) T-fe§ DNA ^b^n— h'-r^MeS-efeSs (5) 

{3fa«® cHo mmo 

(a) i2^ll#^48T-*^n-i)±g»iH^'J*^?,^§ DNA ; 

(b ) IB^iJ*^ 48 T-^^ n § ^SiS^J^ ^ ^ § DNA ^ h U > V ^ > h 5^^{4^T- / ^ 
^yU^J'-^XU. *oFxrSi4^«-r^liaK^=J— F-r^ DNAo 

(9) Fx Ji^TCD (a), (b) ^Xf (c) ;tpe)^?)S¥;?pe>7lJ^ti^MaK-efe^^ 
(5) (;itB«©CHOmo 

(a) iB^!j#-^72T'a^ti^7^^ y^lE^iJyip^te^MfiM ; 

(b) iH^iJ#^72T-a^nS7^^ y^iH^U^Ciba^T. 1 Jii±©7'^ gf^^ 
M; - 

(c) i2^iJ#-^72T-^^tL§T^y^iB^!Jt 8 0%J-M±©^i(5lt4^*1-§T^ y^iH. 

(10) GFPP J-:>IT® (a) ^tzl± (b) Tfe^ DNA *^*=3— Kf ?>MaKT-$)5. 
(5) {z|3igc7)CH0mo 

(a) x-m^n^i^mm^it^i^t^^ dna 
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(b) lE^fJS-^ 51 X-m^tl^i^mm^^Jiy^^tii^ DNA h;^ h U >i^^> htj^^i^X'^-^^ 

(11) GFPP A^. i:XTCD (a), (b) (c) >ipe>^^P*^e>®(m?>SeHT'fe^. 
(5) tfBtg®CHO«o 

WX^'i^V'XI^t^i^nM^ntzT^ymMmiJ^^-^^^. ffi^ GFPP tst4**-r?.MS 

(c) iE^[is-^73T'a^n^T^ y^ifiiFiji: 8 o%a±o^ai5it£^^-r§7'^ y^iB 

(12) N-^7U rii/ KS^^t-^MM^ilTt^fe^® N-7'-fe5^;i/^*;i/3-y-5: >® 6 mz 
-yzi-T.a:, i {ii:65a^-^-r^!ltM^fPt^M#-r^^*>b^a-l,6-:7 3>';i/ h^>;:^:7 

ai^-- er-fe^. (4) fZfB«£DCHO«o 

(13) a-l,6-:7zii>;i/ a:^—- fe**^, J-:i.T® (a) (b) T'^^ 
DNA/Jpzi— h'-rS^SKT-feSs (12) {Zl3«CDCH0mo 

(a) ifi^iJS-^ 1 T-^^tL^j^^lE^ll:?)-^ 5fe 5 DNA ; 

(b) 1 T-^^ tL^^aiH^lliP ^ta^ DNA h X h U > > h :fe^{^TvS-^ 
:7-'J ^'^XL. A^-oa-l,6-7=JS/;v h^>Xy i:^^— ^frSt^^^-rSM6®*=I — 
h-■rSDNAo . . 

(14) a-l,6-:7=i>>;i/ h^>;^7 3c^— tz:6^ J.:i.T® (a)s (b) (c) 

5i$7?pe)5i(^n-i)MfiMT-$)5s (12) {zH3m®CH0«o 

(a) iE^!JS^23T-a^n^T^ y^iE^!J*^?,:&^MaM ; 

(c) iE^'J#-^23T-^^nS7'^ y^lE^Ui: 8 0 %J;i±®^g|5lt4^;g-r § T ^ ^ 

(15) ^m®rSi4y!p\ t::iT® (a), (b). (c). (d) St>* (e) t^^tii^mt^^&i^ 
ti^^mz^*)i&T1^tzlt^^{.tz. (4) ~(14)<Dl^rtLy^plIl^ZIB«©CH0«o 



(c) ^^^z^l^T®S^«S^^^#A-ra^S; 

(d) mm(Dm^^(Dm'mKitmm^^mT^^m ; 
m^^^^mm^^^mT^. (4) ~(l6)®v^-rn:^plJi^-fB«®cH0Wo 

(18) Fc ^^Cc^^r^^ N-^* U 13 f> K^-^lt^M^m 

^^^mT?>. (17) ia«g®cHo«o 

(19) :7n— ^:b5^^bTV^75;i,>*g|i7jp\ ^:7Z3-;;^® 1 {i^b^ N-^*';3>>K^^ 
(18) fa«CDCHO«o 

(20) (1) ~(l9)®v^-rt^A^ 1 iS{3fB«® CHO »^tgifeicJ§« mmm^i:^ 

(21) (20) izmm(D:^^^mi^^xmm^ti^ifLmRm.'mo 

(22) CHO mmni^m^-t^ n-^* u ^ Ksg^it^^i^m^ Fc ^m^m-r^ifii^^ 

(23) F GDP-7Z3— ;:^®-&fijc^3M#-r^^^®rSt4^fc{iN- 
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(b) {c)ib^^rj:^mfy'^mi^ti^mm-^^^. (23) i3«©mo 

(a) GMD (GDP-mannose 4,6-dehydratase) ; 

(b) Fx (GDP-keto-6-deoxymannose 3,5-epimerase, 4-reductase) ; 

(c) GFPP (GDP-beta-L-fucose pyrophosphorylase)o 

(25) GMD ifi^ JilT® (a) ^tzl^ (b) T-fe?. DNA h'-T SMSKT-fe 
(24) {3§Btg©«o 

(a) iE^iJ#-^65-e^^n^J^*iH^'J:(P^^S DNA ; 

(b) iB^J#-^65 -Xrm^n^i^&mmtf^ht^^ DNA t:^ h U >ty ^> h^c^{^TVN-f 
ru^VXb. i)^oGMDrSt4^^-rSSfiS*:='— h*t-2. DNAo 

(26) GMD ifi. lUfcD (a), (b) RXJ^ (c) iP?>^S?¥iP?5 3gi^nSM6KT^^. 
(24) {3iEig®^Mo 

(a) m^m-^7i-^^^ti^T^^mmmi>^-^^^m&m.; 

(c) mnm--^n-x:m^n^-r^^mm^nt8 0 %iix±(Dmm\i^m-r 5. ymm 

(27) Fx JUT® (a) (b) -tr^S DNA h'-T SSfiMT-fe 3^ 
(24) (3lB«©Wo 

(a) iB^iJS-^ 48 T-^^ tLS^aiE^'J^b^ ^t^^MA; 

(b) iH?!i#-^ 48 -ca^ni)^SiE^'J:?Pe5:^C2) DNA i::^ h U >S^3i> h^^f^T^N-f 
7*U^VXb. :b^oFx§:&-raseM^n— K-r-i) DNAo 

(28) Fx tK iiXycD (a), (b) St>* (c) *^?>^c^#yiP^^^(^ni)MaMTfei.s- 

(24) izt^mcDmmo ■ 

(a) iE?us-^72T-^^tisr5:y^iEfU^5>^SMSW ; 
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(c) m^m-^72i^m^fi^T^ymMmt8 o%i:x±cDmm^^m-r^T^y>mMi 

(29) GFPP^. i:XT0 (a) ^fcJi (b) T'^^ DNA ffizi— ^m&KX'^) 

(24) {3iatg®mo 

(a) iS^[J#-^ 51 T-^^n^^SlH^!]*^ ^fe 3 DNA ; 

(b) iE^U#-^ 51 -e^^n^J^»iH^U:?P5)7^?. DNA i:;?; h U >>'^> h:^^{«^N^ 
ru^VXbs *^-3GFPPrStt%*1-^S6M*::i— h't-^DNAo 

(30) GFPP t^. j-^iTo (a), (h) {c) ■b^^t^^mt^^mitti^m^m.-^^^. 
(24) {^fa«®$fflfiao 

(a) m^m'^iz'cm^tL^T^ymMmi^'b-^j^^s&w; 
mx:tij^v'Xi^rzmtm^titz-r^ymm^^]ip^-^ji^. gfpp tst^^^-rsMS 

^'J^^^^cCD. ;iPoGFPPrSt4$W-r^^eMo 

(31) N-^*U=iSx K^-^MIiM^^feSffi© N-T-lz5^;i/^*;b3-tf 6 ^(11(3:7=3 — 

-IfT-^S. (23) {ZHEie®«o . 

(32) a-l,6-7riS^;i/ h^>::^7:n^— 4z:?p^ j,^lTO (a), (b). {c)3.V^{d)iP^ 
f^^miP^mi^ti^dMi^zi—h^T^m&n-^^^. (31) (::fBtgO«o 

(a) i2^!j#-^ 1 T^^ti^^SiS^'J*^^^?) DNA ; 

(b) ia^ij#-?- 2 T'^^ti:5.ig«iH^U>?Pe5^5 DNA ; 

(c) m.^m^i T'^^n5^SiH^'j:?p?3^^ dna t:^ h u >s^ai> hT^^i^T-M-r 

^'-f XL. :?)^oa-l,6--7=JS/;i/ h ^ >;:^7 i^—- trrStS^^t-SgeM^^J- 
K-r-i) DNA ; 
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(d) m^m-^ 2 T'^$n?>msia^ii^e)'fe^ dna t:^ h u >i^:^> htji^i^x-^u 

K-rS DNAo 

(33) a-l,6-y^->JVh^>:7.y:^^—'iiifis 1:11^ (D (a), (b). (c)^ (d). (e) 
mf- (f) /{p?>^^S¥:^P^M{^n§S6HT-fe^. (31) {zf3tt©mo 

(a) iai^[IS-^23-tr^^n?):^^ y^iH^'J^^P^^aMSH ; 

(b) ' iH^iJ#-^24T"^^n^7^^V^iE^!i*-e) ^c^SaH ; 

(c) iB^!J#-^23T*^^t^a7'^y^iH^!J^3j3l^T. 1 ii(.±©T ^ ^ ^it^^^s WM. 
mx^^VF/^fzl±Hm-^intzT^ y>mm^liy^^-^^^. A^-oa-l,6-:7=i>>;i/ h-^> 

(d) iH^!J#-§- 24 ^^iS^!J^ci3V^T. 1 W.±©T ^ y ^^^^^^ 

(e) iB^iJS^23T-^^n§7^^ y^lE^iJi: 8 0 %i::;±®^|5H4^Wri)7'^ ^ItiB 

(f) i3^!J#^24T'^^tia7'^ yM^Ui: 8 0 %Ji;i±©|glRlt4^W-r i) T ^ y ^12 

(34) 31{E^X^S^^#S:b5. OT® (a), (b). (c) ^XJ (d) iy^i^t^^miy^hm. 
i^n^^^T-^^. (23) ~(33)®V^m*^ 1 Ji(3fB«®Wo 

(a) ^^©aifE^*^6<3L:^citlS^^J^®^^ ; 

(b) ^^Ost^E^® K ^i-> h^-^tr^-f 7*'0:^#A-ri)^ffi ; 

(c) ^*{zoi>T®S^M^S*#AT^^^; 

(d) ^^©3H5^©^^XMiR*WJr^#So 

(35) 'Ptii<}i^ N-^-';ni> K5^-^^max;*3ffi® N-r-fe^;i/^;i/=i it ^ >CD 6 
fSLhy:3-7.(D 1 {47^p'a5g^LfcM0a3g^MiS-r^l/^^>i^i^f4T-^5. (23) 
~(34)®l^-rtLy^)^ 1 iM{-SB^®^JiSo 

(36) (23) ~(35)©V^r'ti75p 1 Jliciatg®«*^ TIB® (a)~(i) *^e>^2>l¥ 

(a) =.—xj\L.y^-mmm.^^^^^n^\ 
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(b) ^ > ^:tD— v|fflia^YB2/3HL.P2.G11.16Ag.20« ; 

(c) ^-^J^^^^JiD— x'i^ES^NSOm ; 

(d) -^7^ ^ D —-^mm^ sp2/o-Agi4 mm ; 

(f) iRi^^m^-t^^^^ yv h*— -^tt; 

(g) t h &Mmmm^±-^}i^^^Mm ; 

(h) Ett^m ; ' 

(i) gmiip»o ; 

(37) (23) ~(36)©V^r*tLiPl^g^3i3«®W^-s Kt-ajt-e^. 

(38) in;#:^^F©^^^7;:&^ IgGT'^a. (37) iB«©mo 

(39) (37) ^7^c{i(38)lIi3fBfg©«*^m{3:^«U t&«tJ4'(3m<^m^^* 

^^-^^n-t^. (39) tsBtg®:5So 

(41) (39) ^fe(±(40)J::fB«O^^%fflV>Tl^^tL^. m^^mMo 

(42) «p^;tt^^U:^5^ K GDP-:7=:— j^C^fifetcH-^l-a^^CrSt^^fcfiN- 
^ > X 31 - ^ 1^ fc h ttj^jfe a V ^ (iffii^s S {i^ ©^^o 

(43) Ifflfl^P^M^ ^ l/:^^ F GDP-7=i— :P^©-&fi!&{3P#-r^^^©?i'fE^t;fc{i 
N-iJ7-i;zii/ F^-&^^,a7c5^^© N-T-fe^^;!/^^*;^^-^?-^ >© 6 {4(^7 =i—:^© 1 1^ 

i^a^^r-i>mm^mzm^r^nn(D'&B.i-t^>' -j^Tt> h^ttits (42) sBti© 

(44) |fflISp^M5?^>:r^ K GDP-:7"zi— ;:^©-&fiJo(z|5^-r^#*A^^ li^T©(a). 
(b) (c)7!p^75:^p7!P^pg{^tL2)^^T'^Ss (42) ^ :fett(43){ZIB«© h ^ > 

(a) GMD (GDP-mannose 4,6-dehydratase) ; 
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(b) Fx (GDP-keto-6-deoxyinannose 3,5-epimerase, 4-reductase) ; 

(c) • GFPP (GDP-beta-L-fucose pyrophosphorylase)o 

(45) GMD i:XT(D (a) ^tzlt (b) T'fe?) DNA KI-^SMSSl:^^'. 
(44) lZfd.m(Dh^>^i^=^=-y^$¥\ihm^^^^^i±U'^. ^fz\±^(D=¥-Wo 

(a) iH^J#-^ 65 T-^$ti^^*iH?0*^ ^ 2> DNA ; 

(b) iE^J#^ 65 -e^^n-S^SlE^iJ*^^^^ DNA h^T. V U > h ^^{^^T-^n-T 
:/'J^*-l'Xb. GMD fS^4§W-r?)SeH^:3— H-r^ DNAo 

(46) Fx i^. tilT® (a) (b) T'^^ DNA ^b^in— K-TaSfiKT-fe^. 
(44) \zmm(DV'yly7.ty:^--j^W\iVm^-^^\^\±W^. ^tzl±^(D'?m. 

(a) .i5^!l#-^48-e^^n?.^*iB^!Ji)^?>^^ DNA ; 

(b) mmm-^ 48 T-^^nsmSiB^!]*^?^:^^ DNA h^h')>i^:^> h^^f^T^N-f 

y'u^j'wxu d^-oFxrStt^^-r§^aM^=i- ki-^dnAo 

(47) GFPP tfi. iiXTCD (a) ^tzlt (b) T'fe^ DNA h--r^MeMT'^§. 

(44). iztEmommo 

(a) iH^!J#-^ 51 X-m^ti^i^mm^iii^'bt^^dM ; 

(b) iE^!J#-^ 51 X-m^ti^M&m.^^it^^ti:^ DNA i:^ b U >S^^> hJ5:^{^Tv\^ 
XU ^*-r Xbs GFPP TS+4*«-r-i>MfiM*=3— K-rs DNAo 

(48) N-^'U =1^ h-^^^ilSTC^^S® N-TH2:^;i/^*;i/r3it^ >CD 6 -KtcyiJ — 

-lfT-$>i). (42) ^fe{i(43)t3iB^© h^>Xi^iii->^^j7#t MlJ#iSSl^^i^it^^. 

(49) a-l,6-7i3 h^>:^7ai^— tzip\ Ji^T® (a). (b)s (c) RTf (d) 
:b^e)^i)S¥*^^a(itL^ DNA 3b^=J— h'-rSMSKT-fe-Ss (48) ^3|Btt®^^>XS^ 

(a) iH^iJ#-^ 1 -ea^nS^aiE^ij7b^?5^2. DNA ; 

(b) m^m-^ 2 T-^^tLi.^SiE^!J:b^^^2) DNA ; '. 

(c) iE^iJ#-^ 1 T-^^n§^SiH^y>?P^ ^S DNA hX h U >iy htt^i^X^^4 X 

DNA ; 
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(50) h^yy^t^^-^y ^$¥\^hW}^i^. t^->s Hyi^. -V^s '^7^^ -x'-j/ 
^>yh. ^"7 h U. V)VRV^^1^^i><i>tii^mfi ^mittl^Wj'^T^^. (42) 

(51) (42) ~(50)®V>-rn:tP IJi^zfBtg® h^>;^i^^->;/^#t hM^^V^ 

{i*t#). ^tzi±^ (D^u izmi^^"?- ^ 3 - K f s ^ # A L . mm^^ ^ v ^ 

(52) mi^^^CD^^y^ifilgGX'^^. (51) tzIBigOi^^o 

(51) t^^cji( 52 ){3fatg®^So ~ 

(54) (51) ~(53)®V^t-"n*^lIii't3ig®;^S^fflV^TM3t^n^. trt#:amt3o 

(55) (21). (22). {4i)^tzm54)(D\.^-rtit^imi^tm(Dtfimm'^^m^m. 
^m^mm. ^^Womxi^^wMxi^^. (55) izmm(DmMo 

(57) t^lT®(a). (b). (c). (d). (e). (f). (g). (h). (D&V'UWihr^^^ifi 

(a) is^ij#-^7i X'm^ti^-r5.ymw.yu^i^ti:^m&m. 

(b) w.mm^7ixm^ti^7^5, ^mmmiz^ux. it^L±o-7'^ y^^b^^^. sm. 

(c) i2^ijs^72 xm^ti^T' ^ ymmmti'^tii^m&m. ; 
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(e) iE^iJ#-§-73T-^$ti^r ^ y^iB^iJA^e>^^«eS ; 

(f) iH^os^73T-a^ni.r^y^i2^!J^3^'v^T. iiik±(DT^ym:^iK^. am 
#A^^cfct^VS7^c{if«^ttfcT^yM^!J^PS>^^5^ gfpp tstt^^fsge 
S; 

(g) iH^[j#^23T-^^tLaT^y^iE^J:{pe)^^saK ; 

(h) ia^[j#-^23T"^^tL§r= y^iH^[|{3j3V^T. 1 ^±©7^ ^ ^ 

^ 37 oi ^ — tzrSt4^*-r ^ ^ 6 M ; 

(j) mm-^24X'^^ti^-r^ymmmiz^i^x. ii:i±(D-r^ ^mt^^^. em 

(58) (57) f3tg©^e»^=3— KT^ DNAo 

(59) Ji>lTO.(a)^ (b). (c)s (d)RTf (e) ^ep^J^^S^^^^ilii'tlS DNAo 

(a) lE^iJ*-^ 1 T-a^n^^SiE^'J^^tf DNA ; 

(b) iE^!J#-^2-e^^tlS^*ia^!J^^tf DNA ; 

( c ) IH^'JS-^- 65 T-^^ n ^SiE^U ^^tf DNA ; 

(d) iE^iJ#-^ 48 xmi^ti^i^mMm^^tS DNA ; 
•(e) iE^lJ#^51 T-^^tL5:^«iE^'J*^t?DNAo 

(60) JilT® (a), (b) {c)±i^'^t^^mt'^mi^fl^^y^ AdMo 

(a) iE?iJ#^ 3 -e^^tii)^M^'J*^tf^V A DNA ; 

(b) iE?'J#-^ 67 T'^^n?)^«iS^'J^'3tf A DNA ; 

(c) iS^a#-^70T'^^tL§igSiE^'J^^tfyy ADNAo 

(61) (58) ~ (60 )® I > -rn*^ 111 {3 H3«g® DNA ^Sfei) I ^^i-gl5^^^?1e[5IIIJ^ 
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CHO N-^*'J K^^^t^^i^m* Fc ^^{C^-ri>trLft^^:iP?>tc 

cfcZ/VL ^=1— h'T^ cDNA ^mt#b. t htrL<*:CH43J:I>*t: hM#:CL Kr^il 
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\i hm^?^^tfii^(D CH tX^Xlt. t h-Y Ay ^'or U > (liiT. hig ^^§31" 
?>) C«-rtL{^l^*^^?)*)®T^) d;V>5b5. hIgG ^^^cD4)©*^$f3iT'fe t3^ M(3 
hIgG ^^:^^3S■r^ hlgGls hIgG2. hIgG3. hIgG4 hl^ofc-l^:^>7^::^®V^rn*)ffl 
V^;5)3i:y{)5-r-t:So ^fz^ t h^^^^Jnl^:® CL hUTii. hIg ^3«1-n{SV^^^ 

t h^CDR^5ftin;#:{±. t h J-^l^®l&#JOm#:© VH ^'cfcl>* VL ® CDR ^ ^ KIE 

t h M CDR ^^ti^Tl^Ji. t h iii^(Dm^(Dmi^(D VH is J; l>* VL © CDR 12^0 ^ffi^® 
t htn;i*^®VH*5J:lFVL® CDRi5^iJf3^^fibfcV^:®§3— FT?) cDNA ^^^b^ 

^— {C^n^-nif AbTt h^CDR^ffiin:<*:^3g-<^^— *^^U ^^^-^^^5'- 

^ -2) o 

h CDR ^mt/ii^CD CH hbT(is hIg ^zJl■rn{^V^:^P^^ ©T- J;l^*^^ 
hIgG hIgG ^^T^lzMT^ hIgGl. hIgG2. hlgGS. 

CL hbT{±. hig ^cst-n^^v^A^5&?>4}©T-^)cfc <s /c^^;^fe§v^{±/i^^ 
Jife^^3^¥A-r?)^ ^tcfc D Fab. -:$im^i^'^(oifiP^m)n^yT—iymMiz%m^ 
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g b^^jks Ms-r ^ mjm ^ mmr ^ ifn^. ^ ^ x ^ § v ^ i^mmmm iz m 
m-r^m,m^mm-r^ijii^x^^:ihw^i.<. m^(D^^^t^ igG®t htfo^-^ 

Fc ^^*-3tJ®!^^>^-^<:7Ki:{i, m^*:® Fc mi^^^A^rztfii^^^\^^ltifhi^(Dm 

h— N-T-tz^;i/^;i/=i1?-^ > (t^lT. Gal-GlcNAc h^tBI"^) 
frbX 1 7^^/^b{±^S^2|s:;&b. Et- Gal-GlcNAc ®#3l7^*WJJi- yN'-f-tr 
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23-^^ >^'^^nmmm^m (^#m)K-fe>^-) ^^^^is (i989) m 

fcMii^ HPAED-PAD ^[ — :^;l/•;r :7*- U ^ K • ^ n T h 7 ^ — (J. Liq. 
Chromatogr.) , 6, 1571 im3)]lz^-oX^m-r^^tlz^^X^^^T^^ti^X 

—X)\K7.^— (Chinese hamster ; Cricetulus griseus) (D^^MMMti^ h^iL-^fi 

tzmtmrnx-^tim^iy^f^^mm^^^-^n^o ^omimtamiix^xi-^. joumai 

of Experimental Medicine, lilS, 945 (1958). Proc. Natl. Acad. Sci. USA, M, 
1275 (1968). Genetics, 513 (1968). Chromosoma, £L, 129 (1973). Methods 
in Cell Science, IS, 115 (1996). Radiation Research, JIS, 260 (1997). Proc. 
Natl. Acad. Sci. USA, 21, 4216 (1980). Proc. Natl. Acad. Sci. M, 1275 
(1968). Cell, -fi, 121 (1975). Molecular Cell Genetics, Appendix I, II (p883- 
900)^®:^:i^^ziB«^tlTV^^ CHO §C1 h/b^T-^^o ^fz. ATCC (The 

American Type Culture Collection) iz^^^tiTV^^ CHO-Kl ^ (ATCC CCL-61). 
DUXBll m (ATCC CRL-9096). Pro-5 1^ (ATCC CRL-1781 ) ^. r^Ig© CHO-S ^ 
(Lifetechnologies ft Cat#11619). V^^±:In^^^^-^^^gife^3SIKb^■^±:^clE 
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m^P^Ol^^^l'^^ h* GDP-7:3— de novo CD-^fig^SSfe^ Salvage-^ 

m^^(D^y^^U:t^ I' GDP-:7=r— ^® de novo CD-^Sg^SSCH-^TS^^Jl b 
T{i> Mi^^i^it. GDP-mannose 4,6-dehydratase (GD?--^y^—:^ 4,6-7=^11 K^^ 
— Hz ; Jii.TN GMD ^^l3t*§)N GDP-keto-6-deoxymannose 3,5-epimerase, 4,6- 
reductase {Gd?-'^ h-^:^^iy^> ^ —y^ 3,5-ai ^— fe', 4,6- U iS'*^ ^— fe* ; 

«P^®S^^ l^:^^ F GDP-73— Salvage -^fijc^S&tzM-^-r S^^i: UT 
Ji, GDP-beta-L-fucose pyrophosphorylase (Gd?-^—^-l-yz2—^- 

fD4^^7;r U^—- If ; J^iT. GFPP hmm-r^)s Fucokinase (7=3^:^-^f) T^h* 

T8B(a)^fe(±(b)© DNA K-rSMSS. 

(a) iB^0#-^65-e^^n^^*iH^[J*^e>^SDNA 

(b) iE^as-^ 65 xm^fi^mi&mmt^^tf:^ dna h:^ h u >i^:^> h^c^i^vx-r 

^y^'^Xb. 7?P^GMDfg'i4**-r^'S^S%::i- K-r^ DNA 

(c) iH?iJ#-^71 Ta^nST^ y^iH^!i75p?)^?)ilSH 

(d) iE^il#-^ 71 T-a^nST^ y^ffi^'Jt^jb'V^T. lti±CDT^ gm^ 

(e) la^'JS-^ 71 T-^^n?)T^ y^lE^iJ^ 8 0 %W±®1Bl5ltt^*1-S T ^ y ^IH 

GMD CDT^ y^iS^'J^3— h*f DNA bTfix iE^J*"^ 65 XM^ti^m. 
SlE^'J^W-r^ DNA. iH^'JS-^ 65 T-a^n^^SiS^'J^^f § DNA i:;^ h U >S^3i 

23 



(a) iH^[J#-^ 48 T-^^ ^SIE^'J*^ DNA ' 

(b) Unm^ 48 T-^^n§m«iB^!J>5P55^^ DNA h U >S^:n> h ;fe^^4l-cv^-^' 
:rU^'-rXb. >b^oFxrStt^*-r5SeM$:3— h'-rs DNA 

(c) iB^iJ#^72T'S^n§T^y^iH^j7?Pe)7Si§MSK' 

(d) iH»^ 72 T-a^n^T^ y^i55^!J^3i3V^T^ 1 Jii±©7' ^ y 

(e) mnm^ 72 T-a^tlST'^ y^lE^'Ji: 8 0%U>l±®ffi|Dlt4«^-r^7'^ y^lB 

mtz. Fx CDT'^ yM5^lJ^=i— K-rS DNA t LTJi^ iE^J#-^ 48 T-^^tL^S^S 
lE^'J^Wr^ DNA. iB^lJ#-^ 48 X-m^ti^^^m^m^T^ BM t.X h U>i^3i> 
h3fe^{^TV\-f ^VXbs t'-D Fx rStt^^-r^:^^ ^^iE^!J*='— DNA 

TBB(am;t{±(b)CDDNA:^)^3— KT^MaHs 

(a) i2^!j#^51 -t-^^n^jJ^SlH^'J/Jp?)^?) DNA 

(b) iE^[l#^ 51 T'^^nS^SlH^'J*^^^^ DNA h U >i^ai> hJ&^f^TVN-f 

ru^vxb. *^-3GFPPts+4§^-r5SfiM*=j- K-rs dna 

(c) mm-^is-cm-^n^-r^^mEmt^^tfi^m^m. 

(d) iH^us^ 73 x-m^ti^T ymMmz^i^x. ii;x±(Di^K ^mt^^^. sm. 
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(e) iH^u#^ 73 T-^^n^T-^y^iE^jh 8 o%i:i±(D^m^^m-r^-r^y^mm 

^tz. GFPP CDT'^ y^iH^il*=i— h'-rS DNA LT{i^ iE^'J«# 51 T-^^tl^^ 

mm^^t^ DNA. ia^[j#-^ 51 T-^^tL^^aiH^[i^*-r^ dna h u >i^^ 

1 itL-^a^^T^^Jit^i:^m-^-t^mmh\^Xlt. mi^^i^it.. a-l,6-:7i3i/;i/ 
h ^ >^ 7 :r ^ — tf a-l-y-i ^'—^ta }^t^^ n 5 o 

h ^ ^ #JMO«5t ^-^^^ tL S o 

TIB(a). (b). (c)^fc(i(d)cDDNA*^3— h--ri,MSKs 

(a) iE»-^ 1 T-^^ tt-i)m*@H^'J/?P ^ DNA 

(b) iE^iJ#-^ 2 T'^^tbS^Sia^'J^^pe.^ ?) DNA 

(c) iE^!l#-^ 1 T"^^tL^ig^iH?'JA-5)^8 DNA h U >V3i> h75:^^4^Tv\^ 7* 
•J^WXL. A-oa-l,6-7i3i/;i/h^>;:^:7:cv— 4ffSt4**1-5^fi^$=i- K 
-rs DNA 
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(d) i2^!J#^2 Ta^n^±i*ia^J:Jp?>^^ DNA h:^ h U >S^3i> Y-fJ:m^'(:^^^ -T 

(e) iS^J##23T-^^tL^7'^ y^iB^!l^p?>:&§a6S 

(f) iE^!JS^24T^^n^:P^ y^iB^!l*^?)^§MfiK 

(g) iE^'J#^ 23 T-*^ni)7"^ y^i2^'J{3i5MTs lJi;l±©7'^ y^*s>>.^^ 

(h) iH^ijs-^ 24 -^^■^fx.^TKjmmmz^^'^x. i\^j.±.(D7^^mi:^,!K^. em^ 

(i) iH^ij#-^ 23 x^-^th^7'^jmMnh^o%)^x±.(Dimn'&^^r^T^jmm 
(j) m^m^ 24 T'^^tiST-^ yM^ijh 8 o%jix±©>(Bi5H4§w-r^7-^y^is 

^fz. a-l,6-7:i!i>;i/ h^>;^7ic^— tfOT^ y^iE^iJ<&=i— Kf^ DNA 
TJi^ iH^aS-^ 1 ^fz\± 2 DNA. lE^'JS-^ 1 2 T- 

m^n-S^M^'J^^-rs DNA.h>^ h U>i^:ii> h^^{^TVN^:ru^'^XU. 
a-l,6-:7:3>>;i/ h^>::^:7a^-5'— lf7S^4<&^-r^T^ y^iH^iJ^S::^— DNA 

2|s:^BJt4oV^Ts X h 'J >i^ni> hTSt^i^TTVN-r XU ^*-rX-r?> DNA fctis i^Jx. 
2s 4 8. 5 1 Sfc(i 6 5T-*^ti§^SiH^J^Wt-^ DNA 
DNA ^fefi^®— ^©^fM-^XD— Xi: bTs ZJP-— • M^XU ^V-tf— >Ss 

>^^^ffll^SCh{3j; DNA^iti5^1^^ =JD-— 

^-^S*©DNA^S^'fbL/z:7^';i/^-^ffil>-rs 0. 7 — 1. 0 Mom-fb^ h U 
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cmm ( i^ajgcDS s cmmcDmmt. 1 5 omui^^t^ h u 1 smM^^i 

m^-^^^ DNA ^fe{f ^Cl i:#T-^^o /N'T :rU i^V -If — 3 >{i> Molecular 
Cloning, A Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory 
Press, 1989 (liiT. ^b^^^ — ^ ^m2^}i^T). Current Protocols 

in Molecular Biology, John Wiley & Sons, 1987-1997 (Ji;lT. 5b U > h-^P 
— ;i/X-'f l^=3rjL^ — /^-1':^DS^— ^IB§-r)s DNA Cloning 1: Core Techniques, 
A Practical Approach, Second Edition, Oxford University (1995)^{zi3il^tiT 

\\^y3mzm\:^xno ^ ht^x^^o y^)-^^^ xnjtg^ dna h LTM^e^t^a. 

iH^J#^l. 2. 48. 5 1 Syc{i6 5-tr^^ti^^SiH^'Jh^^^< h*) 6 0.%Jii± 
©ffilHlti^^rS DNA. $fSb<{i7 0%J-^l±. J:!9$fSb<{i8 0%J->1±. ^5,43 
$f ^ b < 9 -0 %J-il±. b < 9 5 %J->1±. R^fe$f ^ .L < 9 8 %J-:l±©^g 

fqlt^^^r^ DNA ^ Cl h^b^T- ^ So 

^:BHa^C^l^T^ .i2?(JS-^2 3. 2 4s 7 1. 7 2 7 3 T-^^tlST ^ y ^ 

iH^J^34Dl^T iJi;±©T^ y^d^^^s a^fe^ #A*5cti>*/t:^cii#ia^tifcr^ y 

^iE?^lJ:(pe>^b. *^oa-l,6-:7 3i>;i. h^>:;?;:7 3i^— ifrStS. gmd tS-ffi. Fx rStS 
Sfc(i GFPP tStS^W-rSMSMiis ^ 1/^^-7— • ^D — ->^-^2J{gs ;bU> 

h • 7°D hn— ;i/X • -V > • "€1/^:1^— • :^u^—^ Nucleic Acids Research, 
10, 6487 (1982). Proc. Natl. Acad. Sci., USA, 79, 6409(1982). Gene, 34, 315 
(1985). Nucleic Acids Research, 13, 4431 (1985). Proc. Natl. Acad. Sci 
USA,82, 488 (1985)^^3BBtg®SP{i^Mfi^^^#A^%ffll^T. ^J^?^. lE^'JS^ 1 . 

2. 6 5. 4 8 S:fc{i5 IT-^^nST^^ y^iB^!J^^-r?)MaSS=i- FTi. DNA 

\z^&^n^^n^mx-r^.^t.iz^^m^-t^^}:ii^x^^. s^. 
lOii. ^f,(z$?^b<(ii~5®-efeSo 

^7c. 2^^a^{3j3VNT. fflV^e>tLSiiSS7^)^^ a-1,6-7 =3 h ^ >X :7 in^ — 
-fe'rStS. GMDtSi4. Fx rSt4S:^c(i GFPP rStt*^-r§fc«!)i3(i. ^fi^inJmm^2 
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3. 2 4. 7 1. 7 2 tfc{i7 3T-^^n§r^y^iB^!ji:BLAST CJ. Mol. 
Biol., 215, 403 (1990) D F A S T A C Methods in Enzymology, 183, 63 
(1990)X^®^WV7 h^ffiV>TttWL7'ci:^C. {Pti:<t.%8 0%i:X±. U < 
8 5 %J^i±. ct !3$f ^ L < {± 9 0 %i:X±. ^ ^ (3$f ^ b < 9 5 %Jii±. #{c$f t 
b < 9 7 %J-:-l±. b < {± 9 9 %JiiJi®^g«^W1-ao 

( a ) bfcTtfe^^S^©^^ ; 

( b ) ^^©AfE^® h' ^ :^ > h ;?3 5" ^ 7-<$:)&#A-r ; 

(c) ^*(30l^T®S^^^^§#Ars^^; 

(d) ^*©?tfe^®fe^X{iS3iR%WJ-r§^^; 

2f^. $fSb<{±5{§. ci:(3$?Sb<(±l OfSv b<{±2 OfgJU±®jiJg 

5fe ;2,*^MtR-r -2) C h T- ^ 5l^#t- ^ :i h /b^T- ^ S o 
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Uy^^^ l/^^> LCA {Lens Culinaris fi^fe® Lentil Agglutinin). :x.yY^'^ 
p< 1/^J7^> PSA (Pisum sativum ffi^© Pea Lectin). V^^^ U^^y VFA (Vicia 
f aba fi*® Agglutinin). b-fD5^i''7>^^l/^5^>AAL {Aleuria aurantia E&3fe 
©Lectin) i> d ilyb^T' ^ ?)o 

-rBu0M=i*T-fes cHo ^^bs^jg-rstrii*:!!^^^?^; ADcc m^i^'Mr^^mms.^'^ 

:b^5^^bTV^^V>«g|S®fiJ^*5 2 Oyo^rnX'^^mmK^'mJ^^^ ADCC rSt4*^^V> 

*^B^{3*5V>T^^i:bT(i. ^'J^(^. mf^«i:5?^l/^5^ K GDP-:7=i-x®^ 
fi3c(3l5^-ri)^^®?St4^/^cii N-^'U=3i> h'Jg'&m^MmijlT^^i^® N-T'-tr^;!/ 
^;i/zi-tt^ >® 6^(Z7=?-;2l® mybSa3g-^-r^Mi»fp{'M-^-r§^^®^ti*^ 

7:®^fi5cfcH-^t--5^^®rS'l4^:t{i N-^^'U =ii^ F^^^-^M^IIM^^^fira® N-T- 
2^^H^i34oV.^T. ADCC rStthfis ^<*:p*3T". ffl*^ia^®m^®ln;JM7S: 

X (Monoclonal Antibodies: Principles £ind Applications), Wiley-Liss, Inc., 
Capter 2.1 (1995)]o ^ ^-Mi: bT{i. ^ 
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mmi:^m-^'r ^mmcDi^^i^. »Bi^j:.'^^ti:^mzxy)is,TLrzmm 
BMcD^^mmtm'&i-^) i^m-r^o ^mMcom^mmii. adcc ^{^t^-mi^^^i^m. 
m^^^M-r^tzisbcDm^mmhLxmm-^$>^o 

—-^mmn YB2/3HL.P2.G11.16Ag.20 »s v-^;^ ^ a^D— NSO mm. 
X^:x.n—-^mmM SP2/0-Agl4 5> U 7'>^>A;^^-SiiiS^a*. BHK 

ii)mm(Dm^i'^mmti.tzm^i^mm(D^m 

-&fig(CH-%^-r-i)^^i: bT{i^ GMD. Fx. GFPP. Fucokinase^ 
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239, (1993). ni^-(BIO/TECHN0LOGY), 11, 1097, (1999). t^- 

x'^ • ^ V^i^— • S^^n^.^^ ^7;(HuiD. MoL Genet.), 5., 1083, (1995). JifflSS 
12, 255, (1994). ^Diy— >^*^-^:7*-^-:hf>3 — :t 

y-'V-f :^>:^{?TOC. Natl. Acad. Sci. U.S.A.), 1886 (1999)^Jci3«^ tif^ 

1t^^M^S7u5feSi®N-THz ^;i/^*;i/=j it S: >® 6 7 =1 — ;^ CD 1 

i^iIf^^{3|i-^-r:g>^m^=i— K-r?.cDNA^^l^{i'^V ADNA^SlM1-^o 
liM U ^ V ^ y ADNA® ^XiH^iJ ^ ^fe^-r 2. o 

U ^^If'l' A CD > :^ h ^ ^ h ^ aStM" S o 
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® ^3^^ ^ ^ — A^* (f e> n s o 

^fflflSp^J^^ ^ 1/ K GDP- :7 3 — ^ (D-^figf- M-^^T S^^®rSt4* 7t fiN- ^J^* U zi 
\^^^W.^mmmm7x.^i^(D]i-T-^^)V^j]yziV-^>(D6mzy:n--y.cDl&:ifiam 

^T^mmmmizm-^-r^mm(D^^^i^mtLxmwmm^^mnr^:&mt{.-z 

mmp^^y^^\y^^ ¥Gd?-yz2-:;^cD'^mizm-^T^mmcom'&^tzm-':r')-=ii^ 
'^■r^mmmmizm-^T^mmcD^^m&T\^tzmm^m^-r^:^mtLxi±. 
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mm'mm-^m.m (i996) ]. ^i/^^^— ^n-->^'^2)i5. tiuyh-m 

tlf^ o 

^^a=i^i: bTff$Mfe^^#^§Mtf^-r?>:&S^ bTii. -C^y^f^s ^M® 5 ^tzl±^^7^(D 6 

b hX»t: h't!j^©rlMXMJ3a7!pe>^RNAX{iniRNA^flM-r^o 
b :^z^RNAX{iinRNA:6^ & cDNA^ ^ 7*^ U — ^{tM-T $ o 
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t hXJil^t ht^J#J®mii^X{±W©^lRNA{i^^^HSCD^a)(^J^{SClontecha)^fflV^ 

(Methods in Enzymology), 154, 3 (1987)]. m&^^tt^'T^m^^-r-i^^.' ^ ^ ^ 
— ;i/ . /7dd4^;1/A (AGPC) ^ [T■:^U5"^;^7;l/•7W:t'^^^:7.hU — 
(Analytical Biochemistry), m 156 (1987); ^^E^s S, 1937 (1991)] ^cCi:'*^ 

^7^. ^RNA/iP^poly (A) ' RNAh bTmRNA^HiM-r LT{±s :^ U =3 

^^{ds Fast Track mRNA Isolation Kit (Invitrogen^i ) s Quick Prep mRNA 
Purification Kit (Pharmacia^) ^^'©^ >y h ^fflV^S ;r ^{zJ: !9mRNA^iii^-r§ 

sil^b>^cb ht&%©M^X{±JfflJ}amRNA:?p^cDNA^^r^ U — <l:<ti^-r^o 

cDNA^^ 7*^ U— f^M^i: bT(i. ^l/^i^— • ^D— ->^'^2l{Sx iJU>h- 
yu hn— • ^' > • ^^l/^:x^— • :tuiy—^ A Laboratory Manual, 2 nd 
Ed.(1989)^{zfB<g^tL;t^^. fe^l^^ir15gS®^>y ^l^f^SuperScript Plasmid 
System for cDNA Synthesis and Plasmid Cloning (Life Technologies ZAP- 
cDNA Synthesis Kit (STRATAGENEtt) ^.n^o 

cDNA^-r u— ^f^M-r^:fe(5*®^ o— — >^^^^— ^ bTtis i^mmiLizm 

T-*^fflT-#?)o ZAP Express [ STRATAGENEtt. :^ h^T^i/ — X 

(Strategies), S, 58 (1992)]s pBluescript II SK(+) l^^V^ • K • 

it - 5^ (Nucleic Acids Research), H, 9494 (1989) ] . Lambda ZAP II 

(STRATAGENE^i). AgtlO. Agtll [5^^' — J::^? ^i— • ^ □ — - • • X^^t^ 

-f • T7*P— ^(DNA cloning, A Practical Approach),!, 49 (1985)]. A 
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TriplEx (Cloiitechtt)s AExCell (Pharmacia^). pT7T318U (Pharmacia^t). pcD2 
l/^a.^— • -fe;i/^— • /W:^n>5— (Mol. Cell. Biol.), 3, 280 (1983)] i5 
^t>-pUC18 [S^->(Gene), 22, 103 (1985)] m^^lf^^ti^-^^^o 

^±^MB7^)^fflV^^tl^o *#:6t3{'{i^ Escherichia coij XLl-Blue MRF' [STRATAGENE 
tt. ;^ h 3 7^ i^-X( Strategies), 5, 81 (1992)]. Escherichia coli mO [i^3i;t- 
^ ^ :^ (Genetics), 2S, 440 ,(1954)]s Escherichia coli Y1088 [it^:^>>^ 
(Science), 222, 778 (1983)]. Escherichia coi/ Y1090 [ it ^ ^ > (Science), 
222, 778 (1983)]. Escherichia coli NM522 [S^^— • • ^U^a.^— • /n* 
^^Df^ — (J. Mol. Biol.), m., 1 (1983)]. Escherichia coli K802 
;i/ • • ^ U^^^— • ^W:^DS;— (J. Mol. Biol.), Ifi, 118 (1966)] ^5 J: IK 
Escherichia coli Mm [i:;— >(Gene), 3S, 275 (1985)] mi^m^^^^n^o 

=f^-^>y:7r^ [i^-XGene), m 171 (1994); i^->(Gene), 2M, 149 (1997); 

m&nmmmm>^ ^, 603 (1996); ^^is^, 11, 2491 (1993); cmA^t2-=^>.^' 

(^±tt )(1996); it<E^^^^*^ U-®<^i^^(#±tt) (1994)] ^fflV^-Ciil^b^c 
cDNA^-r :7-^ ij— ^J,^LT®P^ff{3fflV^T% cfcV^o . 

i:*5My^tlS^SiB^'J®5'4^*5<fcU^3'i^®^SiH^>Ji3i|^S6^^ii7^i^3c;t- U^y^^y' 
r^-fV— ^ftMb. ftMLifecDNA^^ 'J— LTPCRS [f— i^-T— 
;i/ • ro hzi— ;bX(PCR Protocols), Academic Press (1990)] ^ffl V^TDNA®iil|i 
^frodiitcfcf?. b*GDP-:7=i— ^©-^figl3|g-^rs^^S:t{i 
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MV^5>^^^m*iE?ll^tFf:?5S^ 1^Jx{^-y->**— (Sanger) ^(D^J^rir^^y^^ [:/dS/ 
— >^*;^-:^:^-if-^^>3^;^-:^:^7='^ — ;r:^--y--f :3^>:^(Proc. Natl. Acad. 
Sci. U.S.A. ), 24, 5463 (1977)] .fe^S V>(iAB I P R I S M 3 7 TDNAi^— ^x.>-y- 
— (PE Biosystemstt^) ^®^aiH^|J:0•^)f^g*MV^T^^fTTa i: (zi; D ^ 

tL§InRNA^pe.■&)55cb:^ccDNA^bSV^{icDNA^^ U — bT::r D --^n^ ^V-fe* 
— 3 v^T"^ — :7*U ^V-t"— i>3 > (^b^^^— • ^n— ^>^*^2)ig) 

^'-^ffiV^. t hX{i#^t hajf3®M»{±»(-^^tL5niRNAA^^-^J5gbf3cDNA 
fe:?)V^(icDNA^-f V —^m^t LX. PCRS^ffiV>T;^^ U— ->^-§fTa d 
fcict mp^M^^l^^^ FGDP-:7zi-^©-^fig{3H-^-rs^^Syt{iN-^*Uni> 

^-&1-S^mf^lfS{3H#-ra^^^=3-.F-r^DNA©^SiE^!J^*^>?)^e>. il^ffll/^ 
^ns^SiS^iJM^^&s 1>^J^Jii^>;b*- (Sanger) ?5©i^7^^^i>^ [rnSz-^^ 
-f >^*;^-^:7*--tf 3:J-;i/-T*^5. — :^7*-i^-r ^>:^(Proc. Natl. Acad. Sci. 
U.S.A.), 24, 5463 (1977)] 5 A B I P R I S M 3 7 7 DNAi> — ^ 3i — 
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(PE BiosystemsttM) ^CDJS*iE^•J^^ff^M^ffll/^T^^ff-r CI i:{3 ct l3 s ^DNA© 
Ge nB ank. EMB Li5=l:t>'DDB JtS^J^'^^SE^Ot^— ^^-:^<&*^^t-^;i 

> • ai;i/^-;i±0DNA-^fi5o^model SgZ^^DNA^JSJo^tr'fb^^fig-r CI h (3 J: »5 s SB 
f^fp{z||#-r ?)^^®cDNA<&^t#t"^ CI J: ^fe T # § o 

i^li^^f5^'M#T^^^®'^7'^^DNA^IiMt-§:&&hbT^i^ ^Jx.{i. tATfclEtg 

*^fe(f?5ti5o ADNA^^ U— U— ->^*e>^7"A (Genome 

Systems?!) ^Universal GenomeWalker™ Kits (CLONTECH^t) h'^ffl V^ CI h tc J; 
. «F^« ^ ^ 1/ F GDP- 7 3—;^ ©-^fig^' M-^l" S S fiN- ^* U =i h*^ 
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T > ^-fe > 7|- u =r 7 V F t U 4^*if a M^^^mmiz mXT^ ^ 

r S cDNAiJ J: LN*^:?-* y ADNA©^^iH^'JcD ^ b 5 ~ 1 5 0 $f ^ L < {± 

5 — 6 O^S^ c);D$f^b<{il 0-4 0^S^z^^-r^iH^[i*^■r§;d-•;3f:5^^ Ix 
;r 5^ K ©IH^'Jtt^g {3S-:3 ^ , U =f 3? 5^ K h =fiM65 ^IB^'J Ci^i ^ 1" ;t U i3 

l^::;}-^ 1; >^$<?ac.;^7";i/^-&7b5N 3'-P 5' 7:^-7'^^— hJ^-^ic^m^ 

tifc:^ U 3 ^ ly^ir^ h'gl^ft^s U =3 ^ ^ ^4^© 'J :^ t U >^i^3iX7^ 
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y aritSxVf^fpSy hi^> (phenoxazine-modified cytosine) -efi^^n:^:^ U =3? 
^ 1/ tT^ K^^#s 'J 13 ^ U F U ^K— >^ 2 ' - O - r D bVb U :=t-*— :^ 

C«X^, le, 1463 (1997)]o 

(b) mmm.'^xm^^^i^%mo:>m^mm(Di'^m: 

?t^g^<&^(iJ*m^^*M V^Sf^-r ^ :i i: {3 J; o Tfti^r a C h *^T- ^ ^ o 

^■fe#^±®^SStljti'5^©£&^iis Manipulating the Mouse Embryo A Laboratory 
Manual, Second Edition, Cold Spring Harbor Laboratory Press (1994). (J^XTn 
r V'- b*^ ix-r 7^1" >^*--tf •-^''^;^-:i^>:/U;r-7^-^4-'-^ b u— ^T;L'jhiB§ 
f). Gene Targeting, A Practical Approach, IRL Press at Oxford University 
Press (1993). ::^:3.T ^) —X B, i^— -i^^^y >^*, E SlffllS^: 

m\^tz^m-^^-x(Di'^m:,^±^ (1995) (iut. fEsm^ffli^7^^M^'>;^©ft 

^(7)N-7^-fe^;i/^'*;i/=j-y-^ >o6{iiiz:7=i— y5.cD l{i*^a^-^-r5MiM^^^-M#-r 
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m^mmh\.xit. mm^ m<^mm< m,^mm. mmmmm. mmtr^mmp^m 

31^*^®N-T4r5^;b^*;briit ^ >£D 6{iL{C73— ^(D l'(^[:b5a^'^-r^M^^^fP^- 
mmmBizm-^-r^mm(D^ y Amk^mm-r^:^'^t\^xi±. ±131® (i) ® 

^Sfi^^ie^^ffil5lfl^;i-r?)fcfe0^— h-<^^57— {i. Gene Targeting, A 
Practical Approach, IRL Press at Oxford University Press (1993)^ y^-f:^T- 

±tt)(1995)^{cf3«®:&Sf3LfcybSoTf^S^-ri.^i::6^T"#^o ^->f«y h-^^^ 

mn%^^x.^^^mi^^zmM-r ^l5^h\^X. m^l-^. Gene Targeting, A 
Practical Approach, IRL Press at Oxford University Press (1993)^ /•^-Tr^'x'- 

Aa^R7^^-©;^S^fflV^^CI^:b5T-^^o 31S'JbfclfflJiS^©4':^p?3B6^ht-^*S[5l§fi 
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X(PCR Protocols), Academic Press (1990)] ^i^i^iif^n^o 

( c ) RDo:&^tc j^^^mM(Dmm(Di'^u 

^(DiiiLifia^-^-r^mmmmizm-^-r^mmcDMi^'^^mmti^s rdo (rna-dna 

oligonucleotide) 1^Jx.{^. JiAT® J;^ h^^T'^So 

M^f»{::li#-rS^^0cDNAfe^l>{±yy ADNA^HM-r^o 
PS^ b fccDNA^ § I ^ {i:>:rV ADNACDJ^^lH^iJ ^i^^f S o 

GDP- :7 3 — ^ ®-&fiJ5{3 M-^-r ^ mm ^ t^c J^N- ^* U in ^> K fg'&^^MMilil^T^^i© 
Mx;*5^®N-THr ^'Vl'^i it < > © 6 -(41- 7 =3 — CD 1 a^-^r ^ Mlif^i^ 
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^flSf^M^ ^ 1/ K GDP- yzi—x cD^fijc izm-^T ^ mm ^ tz m- ^v^i^ k^-^ 
mmB^i^m-^T^mm(DcdM^mmT^:&^hiyXi^. m^it. ±hbi® "(i) © 

(1) CD (a) icf3«®>i^y ADNAOiiM:&S'^i:**^fe(f e>ti^o 
]iM(Dl^&mm±. M^7^$ijp^*^^'T-iaJ»T^s pBluescript SK(-) (Stratagene 

(Sanger) Oi^^^Th^iy?* [ r D ^ ^ > ^J^'T. • :r r • if • a 
;v • T*^^— • • -y->i'3i>;^(Proc. Natl, Acad. Sci. , U.S.A. ), 24, 5463 
(1977)] ^©Si^^^^m\ ^^IH^OSftJ^^ff^S. ^J^(S. A. L. F. DNAS^— 
-f^- (Pharmaciatti^) m^m^^XM^-T^ d i:TraA®^XiH^J^?*^-r^ :i 

v^>(D6mzy^-:x(Di&.i^a i^^T § mmm^ izm-^r^ mmcom^^ iz 

^tz. BufBi® (1) ®. (a) izmmcD. mxi.tzmmp^m^^\y:t^]'m-yzi 
—:y^(D^mzm-^ir^mm(D^^^tzm-^''jziiy y^m^m^mmmm^^^cD]^-^ 
'^^)v^'jvz2V-^>cD6mzy^—:^cDi&i!^a^^-r^^mi^Bizm-^-t^mm(D 
m^^mmhvxmmmmi^^miRT^:^m. ^^©i© (s) {cis«g©«m±© 
m^y^^^mcDmmmm^mmtLxmmm^i^^m^^-r^ysm. m^zn© 
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5 ^tzitmmcD 6 izim(Dm^^i^^^(Dmmmm^i^mtLxmwmmi^^m^T 

RDO(D=i>^ h^^ h(i. •tj-^ai> 7. (Science), ZZS, 1386, (1996); ^-C 
— • p« 7^ -f f>>( Nature Medicine), 4, 285, (1998); -xy-^ h n i:^ — (Hepatology), 
2S, 1462, (1997); i;— > • -fe ^ f— (Gene Therapy), S, 1960, (1999); f>*— > • 
-tz^t:— (Gene Therapy), 1960, (1999); >?^— • • ^ l/^^ ^— • ^ 
7^^i/>(J. Mol. Med.), 15, 829, (1997); ru i^-^ ^ > 3i- 
•:r:r--t^-^3i>;^(Proc. Natl. Acad. Sci. USA), Sfi, 8774, (1999); 
yuiy—T'^ y^:^':ty-V'i'iy3±)i^''rtiy'^ — ^:^-it-r ^>;^(Proc. Natl. 
Acad. Sci. USA), Sfi, 8768, (1999); ^ ^ ly 4 y ^ • T-f^^y h* • Ui^-^(Nuc. 
Acids. Res.), 21, 1323, (1999); ^ >-k;:^^^ /f— f> s > • • y— ^ h D i^— 
(Invest. Dematol.), Ill, 1172, (1998); • ^y^^ y uty—iMture 

Biotech.), IB., 1343, (1998); ^i^— • ^-^-T ^ D S^— (Nature Biotech.), 

IS, 43, (2000); • ^^-l' ^ i^ — (Nature Biotech.), IS, 555, 

(d) mAi:^miz j;:^:^^BM(Dm^mm(D<'fm 

x(Dli^Lifia^^•r^mmmm^zm■^■r^mm(Dmi^^^m^}ll.. rnai (rna 

interference) mx.lt. JiZ.T® cfc ^ i^-ftt^T^ C iit^T* # . 

1t-&M*l|iM7c5lc^Ss®N-r^z If 5. >® 6 7 =j — :^ © 1 

MMf^fPt3M^-rS^m©cDNA^^^r^o 
mm b cDNA® i^aiE^'J ^ i^^-r § o 

^^^LfcDNA®iE?iJtcS-:3^, ^g^P^M^ ^ U^f-^ h'GDP-7 z]-X®^J5g^3||#-r 
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?g^«hbT{±s mm. f&Mga^ ^^TOs M^m^^ «s^^-r§«[^«i 

(i. m^i£. H?f31® (1) ® (a) izt^m(D:^^i(^$>if^ti^o 

^inmt i.xmnmmi^^mm-r^:&^ii bxti. rn^cD s sfcti^jzii© e 
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mmBmzm-^-r^mm(DcdM^mmT^:&mtLxit. m^it. Huiai® (i) ® 

^tz. §fflV^-r. WP^M^ ^ L/:t^ KGDP-:7I3— ;:?:©-^fiJc{C||-^-r 

t :7 3 — ^ ® 1 a ^M^f^l^ i. ^^la^ij {::*t3 1 ^ T tgft b 

RNAi^^K^©=i>7; h^i^ htis [^W 5^ ^-(Nature), SSI, 806, (1998); yu 
i^ — y=^> • :^ 7*- if • ^ ^ 3 -^JV ' T-ti 9" >^ (Proc. Natl. 

Acad. Sci. USA), 15502, (1998); ^.-T 5^ i'—( Nature), SSS, 854, (1998); y 
nfy— T'-f >^X-;r:7*-if •3^S/3::h;i/-T:b5^^— •;2i-:7*-it^ai>;^(Proc. Natl. 
Acad. Sci. USA), M, 5049, (1999); -b;b(Cell), 2Sl, 1017, (1998);^Df>— t^* 
1- >^'X-;?j-:7*-if -T^iy 3■:^;l/•7'*5='5. — :;r^*--9--r :ii>:^(Proc. Natl. Acad. Sci. 
USA), M, 1451, (1999); iy— 7=^^ >^';^ •::t:7'-if -T^iy 3 :^;^•7':^3^^ — 7t 
7*-t>-^ai>7:(Proc. Natl. Acad. Sci. USA), M, 13959, (1998); --Iz 
;i/ • ^N-^;?i-:^D >'—( Nature Cell Biol.), 2^ 70, (2000)]^£DfB«(3^^oTiSt1-r 

(e) h^y:y^^^y>^m\^^ti:^mizX^. *^0^®^±W®f'^l^ 

*:^B^©^^IEafiS«. ^W^i'— • 5^ ^ (Nature Genet.), 25, 35, 

(2000)^{3H3^cr> ^^>;^*•y>®i^X7"A:&fflV^. «p^*|:5? ^ 1/ h*GDP-y =3 
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{±s ^ijx.{^s iutai® (1) © (a) tzfBa®:&s^fe(f e)tL^o 
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Fx. GFPPs Fucokinase ti^^i^tbif ^ti^ o N-^' U n i> K^-^m-^MMmS^*^© 
N-T-fe5^;i/ it ^ >0 6 ^4(3 :7 13 — CD 1 {4*5 aJ^^I-^^Mf^fP t M#1- 

aS^=^i^^S^TVv:g,:lh:?)SgJ^,^{3^t^TV^§ (Structure, S, 2, 2000)o "T^c 
fed h^^^^tiTV^So — GMDcD^f^^NADP^*WT-fe^GDP--^>y — ;^ iicD^ 

^ij+t^ ^ % h t L fzMn^^m'^twm'^'^m ^ o c ^ j; d . x. cho^hs 

^5fe®GMD (iB^!j#^65) T-(±. 155#a® h 157#B CD^7;b^ ^ 179 

-e^^ffll^s ^rl/^^-i^ — ^o — ->^-^2}|Ss :i3l/> h-rn hn— ;i/X--r 
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GDP- :7 :3 — X ® -^fig H# T ^ © tStS ^ fz iiN- ^' U =i iy 
h*^-^it-^M;^ii3l7c5fea^©N-T-b5^;b^*;i/zi-t>-^ >©6^{z:7=r— :;^© l^^^a^ 
^-r§Mmf^l^(-P^T§^^©rStts fe?)l>{±m^iH#:^^^:^MJiaJ5i±©^^ 

#±«i:bT{ats teMsSs m^}i-t^mms^w, 

y^^Vi^^ KGDP-:7 3-7l©-^fig{'M-%^-rs^*^y^{iN-^U3iy Ffg^lt^M^^ 
a5c*^©N-r4:^;i/^Vl':3lf ^ >© 6{iE{373— ;^© l^^i*Sc^^'&-rS*iiI^^fP^- 
M#-rS^^©^t^E^^^bTV^:5)^)©T'^tl^^^.^•m^)ffl^/^^:l ai:^)5T-ti)o %W 

^m-^^^-h bT^i^ ±f3^i3E«^-4^l^TSA^=itMaJfg^v^b^i^-fe^^'4'->-© 

11^52.^ >65°ItfeT'> ge^h^i) ^'^:^> V^i2=T^ K-r^DNA^S^T- # 

i)<5ia^3rD^— ^— :&-^;^bTV^:g)%©A5ffiV^^tl^o *<*:et]i3{±. ^M© 3 . 

^mx. ^ ^ -©^ A:^^ * ffl V ^ ^ ^ h A^T- 1 ^ o 

h-GDP-:?:^— x©-^^tcH-^t-a^*©rSt4^fc{iN-^*U =iS> 
h'^'^i$-&S«ilIil7n*56g©N-T-fe^;i/^*;bziit = >© 6{li{3 7 =3— ;;^© H]i#a^ 
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it. m^its mf^lcD (1) © (a) lzmmco:^^±fi^lf^'h^o 

(3) mmiz-D^^xcDmm^m^mxT^^Wi 

-So 

m^p^^^ ^ I'GdP-yzi—xcD^mizm-^-r^immtvxit. gmd. fx. 
GFPP. Fucokinase:fe^;-yb5^{f f>nso ^-vv :n y^^^^^mmmmTt^mm-T^z 
^jv^'jvu'ij-s^xDGmzyzi—xcDiiiLipa^^-r^mmBmzm-^t-^mmh u 

:&mt{.xi±. 1) mmmmmmm^xm^^mmi^tz^m^mi^^^i'^it^f^M 
^mz^\:ytzm^.^mi^t(^^. mmp^m^^ \^m-y ^-y^cD^^izm-^-r ^ 
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mmmn^^f^^^mmm^n ti.xm\^^^^ti^-^^^o ^mmmmm^m^mmz 

«^^li(1996). • i^in;^.^"^ ^>5.(Nature Genet.), M, 314, (2000)^ 

{3fBig©^S ^ ^ ^ ^ /t)^-C- # ^ o 

(i) © (a) t3i3ttcD^^:65fe{f ^n^o m^^i^^^(D'i^Mm^^mm-r^:^^ 

t VXi±. mx.lt. m^(D 5 ^fcii^M© 6 {zfB«®:&S:6^fe(f ttSo 

(4) ^^®jiis^©^^x{MiR^WJrs^& 

RNA/DNAft^lt [^W;t-!td':3i>7.^^>^*7. hU— , 511, 322 (1992)s <ti^, 4£, 
681 (1991) ^ Biotechnology, a, 358 (1992) ^ Trends in Biotechnology, 111, 87 
(1992). Trends in Biotechnology, lH, 152 (1992). WX^^, Ifi, 1463 (1997)]. 
h U ' -^U v^-7.m^^ [Trends in Biotechnology,Ifl, 132 (1992)] 

GMD. Fx. GFPP. Fucokinase7^h*yb5^(f e)n^o N-^^* U =i K*g-^1t^MMtia7u^ 

50 



^-f- ;5 V ^ 5 r <!: J; «9 f^^i- 5 r t tr # 5 o 

Mx.f^s y-x'T^^ ^J'-ir/I/'T:/ K-^^-^^^^ — ^J^^ (Somatic Cell Mdl. 
Genet.) , 12, 51, (l986)^t^tfi«£C7) ^V^fflV^fc;^ife;5S^tf e^tb^o 

(Zey75 Culinaris^^CD Lentil Agglutinin) zt. ly V ^ ?i 1/ ^ ^ ^^PSA {Pisum 
sativum^^(D?ea Lectin), y ^ ^ ;^ >^ ^ >'VFA (Vicia fabaS5i5<?:'Agglutinin) . 
n^-Y yV^^^l/^^^XAAL (y4iet/7-ia ayra/7/:yaS5t5<7:»Lectin) ^^^if^^t 

M.i^&^'i^n. 1 /i g/ral~ lmg/ralCOit;^CD±i7tEt^Ui5'^>-^-^tpitJ&l:- 1 0-2® 
It S r <!r J: o -C r ^ T% ^ <^N- ^' y =^ V'^^mmM7t^1^(0\i-T ir ^/u ^ /u 

S ^ ^ ig^-r 5 r <b T' # 5 o 
CH0/CCR4-LCA^Nega-13 (PERM BP-7756) t^^\-fhf\^^. 
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2. 2^^0^cD. h^v:;^^;^- >;/^j7g^t ^i^Ji^$)^l^l±^^^^J^c{i:^ne>^#>®f^^ 

I5lffim^®.#^ t^^y^f^s Nature, m 6110, 295 (1987). Cell, Si, 3, 503 
(1987)^] {Zct t)^rS'fb^fe(i'fi^©iE^l]iiamufc^S^D->*-f^Mt-^o f^M 
b:^c^^^^ D — >^fflV^. lJj#j®g)^|ip®KMflS(blastcyst)---©?iA^p<^^^ 

«T-«(^«ip? ^ ^©'&^!g^3M-^■r5^*©?s^4^fe^iN-^*u 

K^^1t^M«ifIS7i;*S^©N-7'-lr ^;i/=i-t)-^ >©6{]i{3:7=i— ;^©1 

# t hlij!^ ^ CI h y!)^T- § S o 

t;^c. ae^hf ^l^t hftji^s .«^J^{^'>^>> t^;;^;. -V^. 'i7-x', v--^;^. 
^^yh. -yhU. '^•tf-=¥^©g)^§PlE3JiSt::s 1. tcfB«©^^ii|lI^©^^ 
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^5j^CD:&^[mi^t§«, 2Q (1994); m^i^m, 21 (1995); h 
U> h'-'l' >-;-\'1'7t- y ns^— (Trends in Biotechnology), 15., 45 (1997)]fcip 

-^^^iiaTtT^^w® N- 7^ 4r 3 ^ > ® 6 ^ ^ l ^ 3 {4 03 7 =1 - ;^ ® 1 

a^^-r a^^cDr£t4*5f£T b:^ch^>^i^^-^v ^U^^i'fm 

3. m#:mfig#J®Miit:&^ 

>-^l/^a-^ — f'^'^-^u^J — ^ Antibodies, A Laboratory manual. Cold Spring 
Harbor Laboratory, 1988 (J-^JlTs T>^^7^-f XhiS&t" )s Monoclonal Antibodies: 
principles and practice, Third Edition, Acad. Press, 1993 (Jii.T^ ^^^n — 
± )\/T'>'^-^^y^ -< Xh^'^)-. Antibody Engineering, A Practical Approach, IRL 
Press at Oxford University Press, 1996 {\ikT. T>5^**^'f :i^>i^— T U >^'h 
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m^mmtvxii. mm. m^mm. m^mm. mmmmm. mmt-r^MB^^ 

^ i) ^ ® T- tl-i^ V ^ m % ffl V ^ 5 *5T' ^ ^ o 
^^flg h LTffl ^ Cl h T' ^ a o 

cDNA{±. ±131® (1) © (a) {zfB«e©DNAcDsiM^^{3t^£lV t hXfi^t h 

mm:^m^mmhvxm^^^m^izi±. mm^^ ^ — ti^x. m^it. yepis 

(ATCC37115). YEp24 (ATCC37051)s YCp50 (ATCC37419) m^^lf^^tt^X^^. 

yn=^—^—h L/T(i^ mmm^^x^Mx^ ^^(Dx^tim^-TticD^cD^m^^ 

S^D^— ^— . PGK7*o^— ^— . GAPro^— ^— . ADHrn^— ^— , 
gal iro^— ^— . gal 107*D^— ^— . t— hf>3 >>'-^^j7^rD^ — ^— , 
MFccl y'n^—^—^ CUP 17°D^— ^— ^§$)(f acii:7bST-^i>o 
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Saccbaromyces cerevisiae^ Scbizosaccharomyees pombe^ Kluyveromyces- lactis^ 
TrichosporoB puJluIans^ Scbwaimiomyces alluviu^^^ § CI h *^t: ^ ^ o 

-(Methods. Enzyiiol.),m 182 (1990)]. ;:^7 3iDr^^ [rPiz-T^-f >^ 
X'^y-'^f'i-i^ 3i-JU-Ttiy^ :^>^(.froc. Natl. Acad. Sci. 

U.S.A), M, 1929 (1978)]. f^^U^-^AS [i^^i^— • :r:7* - /t^^ U i^— 
(J. Bacteriology), 152, 163 (1983)]. yu ->-^ -<> ^X'^-^"^-i-^> 3±}V'T 
— 7)-7*--tf'1' J^>X(Proc. Natl. Acad. Sci. U.S.A), 15, 1929 (1978)] {3 

ftji^^Sa%?i=£i: bTffiV^^^^^3^d;. — ^:bT. m^it. pcDNAI. 

pcDMS (^^ini^thcfc f9 rl5iK)> PAGE107 [ 3-22979 ; it l^^^^uiy — 
(Cytotechnology), ^, 133, (1990)]. pAS3-3 [4^ii¥2-227075]. pCDM8 {.^-i^^' 
—(Nature), 32^, 840, (1987)]. pcDNAI/Amp (Invitrogentt). pREP4 (Invitrogen 
%t)^ pAGElOS iiy • yi-y ' n^^^^-T. V U— (J. Biochemistry ),lQi, 

1307 (1987)]. pAGE210^^fe(f §:ih*^T-^?)o 

3b^T'^. 1^'Jx.(^. it-f h;^:;b'D'j7-r;i/X (CMV) <DIE (immediate early) jtfe^O^ 

D^— ^— . sv40©^50^:7-D^— ^— . u h D'j7-r;^;^©'7"n^— ^— . ^^d^^tj- 

^.-^ >:7'D^— ^5'- . t— hi>3 >y ^Xd^ — :$^— . S R a — ^— ^^fetf ^ 

:i^7{pT'^^o t h CMV® I E3te^©:3:.>^N>-y-— :&rD^— ^ — 

?i3E^JiShLT{±. t ^O^IBaJiST-fe^:^v;^y^• (Namalwa) $fflJiS. -tt;i/©lffl&ST'ag) 
:g)COS«. ^^^^ — X - /^AX^— 0«T-fe§CHOM. HBT5637 (#iBBg63- 
299). ^ 'y h ^3iD— x'^. ^-^7^^010- U 7'>/^A;:^^— KHfi^ 

(Cytotechnology), 2, 133 (1990)]. U >^;^3;bf>>j7 [2{tia¥2-227075]. U 
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>:;^(Proc. Natl. Acad. Sci. U.S.A.), BA, 7413 (1987)]. ^ Vi^ir^ 3 >S[^ 
^^JVijy mB^m) [J|t^^2606856. i^fFB2517813]s DEAE- 

tt) ilffl^ • ff#R-S(l994)]s • 
• j: > r U 2 (f ^ ^ ^ A^'T ^ ^ o 

^ 1/ if- a. V — • /"C :^ D — Baculovirus Expression Vectors, A Laboratory 
Manual, W. H. Freeman and Company, New York (1992). ^"^^ :^yy^ ^ ^ nS^ — 
(Bio/Technology), £, 47 (1988)^ici3«^tL:^c^S(3 J;oT. 9>^-^^n^mM-t 

m.:^miz^\.^xm^^^n^AB^mx^^ s^ — h\^xi±. m-^it. pvli392. 

PVL1393. pBlueBacIII ( t ^ {^llnvitorogentt) m^^lf^^htfi-C'^^o 

h ■i7''^y T ' ti i!r)\y=-ti ' ^ X/T— • U ^ Yul/y. • '>''i';i/;^(Autographa 
californica nuclear polyhedrosis virus )^^>^ V^ § Cl h^^'^^^o 

^^mmti^Xlt. SpodopterafrugiperdaComMm^-C^^Sfd. Sf21 Iti U > 
h • :7°D'h i:— ;i/X • > • ^ l/^ ^— • '''^'f D S/— Baculovirus Expression 
Vectors, A Laboratory Manual, W. H. Freeman and Company, New York (1992)]. 
TrichoplusianiiDmMmm'^ SHigh 5 ( Invitrogentt) ^^ffl V> CI h A^T- # o 

2-227075). U^':7 3i^iy3>^ [:?"□ >^*;^ •:r:7'-if -t^S/ 3 T^jt^" 

^ — ^r^'-tf-f ai>X(Proc. Natl. Acad. Sci. U.S.A.), M, 7413 (1987)] 
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T%cfc<. -^J^fS. tiVy^U—'^^^^^-Ol^^ (CaMV) (DSSS^n^— ^-s 

140885s #11^60-70080. W094/00977], oil/ ^ h.D 1/ -i^ a >^ [#ilBS60- 
251887]. ^^-^-f (it<E^^) [ B:*:#H^^2606856. B*:4t 

IiF^2517813] m-^-^l-f^^hi^X^^o 

^m-r^mthLxitVu^mifim^hu^^^mm. mmm. mwMmm^^mL. 
mMUW:i!^(Di§^^^m^iznx.^mttx$)tii-£^^i^M. ^fi^i^itov^rti^fflv^ 
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^g^-fb-^^s TS^ejU^'fC. ^rh>s ^M:^^^. :J->X^—y^)iJ—. 

;i/ S> >j7 A^§ ffl V^ S C ^1 ^b^T- ^ ^ o 

r D ^ — ^ — ^ b T ^ * 14 © :7- n ^ — ^ — ^ ffl V ^ X. ^ ^ — -C- K S m b 
I^J ^ lajiT- D ^ — ^ — ^ ffl V ^ fim^ ^ ^ — -eff^Mfei^ b :t ^^tJ tg«-r a 

nTV^?>RPMI1640^gife [if • i^^— • • 1f • U*f> • ^^l/ • TV 

01 v 3 > (The Journal of the American Medical Association), IM, 519 

(1967)]. Eag\e(DmmM [If -T (Science), 122, 501 (1952)]. -^'JV^^yzii^ 

mSEmtt'^ [-j/ir^DDv— (Virology), S, 396 (1959)]. 1 9 9 tgife izruty— 
^ y ^' ' ■ ' Vif^ - :7 ;t T • if • ;rnS^:t»;u- ^7''i'^> 

(Proceeding of the Society for the Bio-logical Medicine), 23, 1 (1950)]. 
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^t) g^^Tu-tei^ (1987) ]^tzit:iti^mtiz^m}R.Mmm^mmhtzi§mm^m\^^ 
i^mi^s mn p h 6 ~ 8 . 30-40-0. 5 %co2#:st^®^{4^tt* 1 ~ 7 a m 

nTV^i)TNM-FH^&±■fe (Pharmingentt). Sf-900 II SFMtgJfe (Life Technologies^). 
ExCell400.s ExCell405 (V^^n*)JRH Biosciences^). Grace's Insect Mediuin E^- 
rf^^ -(Nature), 125, 788 (1962)] d hi)5T"^5o 

±&«{is ampH6~7. 2 5-3 0°C^®^{^TT-. 1-5BF^^t^o 

iZ'mm^tiXi^^^A^iy^' • r'> h" • ^*(MS)±gi|&. ^J^y-T h(White)tgife. ^ 

ig«{±. MmpH5~9. 2 0-4 0°C©^i4^TT'3-6 0 Sr^=ff 
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[S^^— • :^r-:7* . :tui^i:j)V -^^XhV —(J. Biol. Chem. ), 2M, 
17619 (1989)]. nr:p^(Dl5Wi [rn fy-7='^ >^*;^ •:^:^-if -^i^ a ^ 
— :^:/--tl-^^>:^(Proc. Natl. Acad. Sci. U.S.A.), Sfi, 8227 (1989); i^— > • 
^-<D-/r^> h (Genes Develop.), 4, 1288 (1990)]. ^:ttt#ii¥05-336963. # 
^^06-823021^ t3f3tl®:^^<&2pffl-r?.:ii: {3 J: mtn;#:efig^^?t^m51^(:: 

DNA. ^?J;I>•^^;#:^^®^]^^3M^S>^*:^;^^:7•5^ K^=i— h*-r^DNA§#Ab. M 

^tz. #ii¥2-227075{3ia<g^nTv>^:s-^{3ipi:^T. i^\=. Y^i^mmmT^mmxi^ 
m^mi^^m^--^xmms.m.!i^^m^-r^:^mt Lxi±. m^it&n\(D:&m lt^ u 

ijy • iy^ • ::^'7' ■ ^U— ^^^l/-— ^— hUi/3> (American Journal of 

Clinical Nutrition), £2, 639S (1996); U;b> • i^^— • • ^ -ti 
;i/ • -.jL— h ij 3 > (American Journal of Clinical Nutrition), £2, 627S 
(1996); y Dv — (Bio/Technology), 830 (1991)] Iz^lI^X^i^^ 

^mxLxmmLtzm^^izmmtT^ijim&^^^^m-r^:^m:^^iir^ti^o 
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mmm't^^m\^^xtjimmm^mm-r^:&^tvxit. mx.itmi^'^i'^^- 

?,DNA*^Ab/c h^>:^V:n-«;;^ffitJ*i^^®^^ [fl^iS*, 2Q (1994); Ifi^ 
(1995); h l/> K • ^ > • /'■^^ n>5— (Trends in Biotechnology), 

IS, 45 (1997)] {ZJpCTisl^b. Jjt^mfiJctl^^fiti^^'f^^fiS * 

iyzr.^jVT^^^'^J^ (DEAE) -- fe:7 7D-X. DIAION HPA-75 (H^-fb^ («) M) 
^^i^>^fflV^feIa-f :t>^^^D h^'^-y^-— S-Sepharose FF (Pharmacia 
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-<^^-{zt: htn;#:®Hm:&I>'LmC^^%=i- Kf i.atfE^^^n^*tL^ 0-^>^' 
-r ^ <:i i: <fc i^Hr ^ :i ^ ^ a o 

^mT-^5*)®■e^tl^^v^*^^3^)CD-^•^)fflv^?)3 i:#T-^So ^^y^t^. pageio? 

[if-f h^^^y DS^-(Cytotechnology), 133 (1990)]s pAGElOS • 

wWTt-'^r^^ h 'J-(J. Biochem.), IM, 1307 (1987)]. pHSG274 
(Gene), 21, 223 (1984)]. pKCR [^dS^-t^^ • • if • ^i/3^;i/ • T 

. ;^:7- . +f-^:i:>;^(Proc.. Natl. Acad. Sci. U.S.A.), IS, 1527 (1981)]. 
pSGl/?d2-4 [-tf-f h5^^ y Di; — (Cytotechnology), 4, 173 (1990)] ^^^tf^ti 
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Biochein.),m, 1307 (1987)]. =en--'^^^&Mm^^^V^(DURVU'^^^i:} 
;i/ • T> K • 7W i^^^l^ • ^ — ^ ' ^ :xir>^-S/ 3 >X(Biochem. 

Biophys. Res. Commun. ). m 960 (1987)]. ^^^'o U >HM®7'P^-^- 
[Hz;KCell), 41, 479 (1985)] hal>^^>-9— [-fe;KCell), ^, 717 (1983)] ^ 

Ay nf:/:tr;i/-p< V ^yX(J. Immunol. Methods), 271 (1994)]o 
(iV^.J^^^ ^rD-XhbTfflV^. HliV^^ ^ 3 - K 1- S cDNA* *t- S X. 7 T 
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h U Df^^-fe Sxe? [ ^ V >;/ X • -f >• :3i > if'-i* ^ □ — (Methods in 

Enzymol.), IM, 3 (1987)]. ^tz±Wkifi^rmA^mmT^:&mtLXlt. ^ U 

x'jn J. (Molecular Cloning: A Laboratory Manual), Cold Spring Harbor Lab. 
Press New York, 1989] ^^^^{f ?>tL§o ^tz. ^U^V \^ --^mMiy^ ^mmk^mm 
-r^^y hhbTJi. Fast Track mRNA Isolation Kit (InvitrogenttK). Quick 
Prep mRNA Purification Kit (Pharmacia^fcM) ^ifii^if^ti^o 

: T • ^4^'^ b U — • ^ — JxT^;!/ (Molecular Cloning: A Laboratory Manual), 
Cold Spring Harbor Lab. Press New York, 1989 ; :^ U > h • Xd h • ^ 

ly . ^i/if.^^_-. ^^-f^PS^ — (Current Protocols in MolecularBiology), 
Supplement 1-34]. mi^^ltr^mcD^ hs m^lt. Super Script™ Plasmid System 
for cDNA Synthesis and Plasmid Cloning (GIBCO BRLttM) ^ZAP-cDNA Synthesis 
Kit .( StratagenettM) ^ ffl V ^ 2. h*:?)^ ^ ti ^ o 

cDNA^-f 7*^ U-©{^M0^s /N^^'U K— -^m^^ambfcmRNA^^^hbT 

'bCDX'^m^^^^^ti^X^^o m^i^s ZAP Express h^^^:^-X(Strategies), 
58 (1992)]s pBluescript II SK( + ) [ ^ ^ • T «y X • U-t^-^ 

(Nucleic Acids Research), II, 9494 (1989)]. A zap II (Stratagene^lM). A 
gtlO. Agtll • : T • X^^v^^ ;b;i/ • TXn-^ 

(DNA Cloning: A Practical Approach), 1, 49- (1985)]. Lambda BlueMid (Clontech 
^ta^). AExCell. pT7T3 18U (Pharmacia^fcM). pcD2 l/^^ ^— • T > F • -b;^ 
^- . j^^:tuV-{nol. Cell. Biol.), 2, 280 (1983)] :Rt>-pUC18 [>:;->(Gene), 
32, 103 (1985)] mi^m^^^n^o 

7T-s^i£v>(ix^7i^ K^/7^-{Zct !3«^^n?)cDNA^'i' x^ u— §«A-r^ 
i^mmt\.xi±mcmk^ ^ x^ u ^MRv^m^x ^ s *,®T-fen{^ 

:S^(7)T-^fflV^?.:ih7:)^T-^i)o ^J^{^. XLl-Blue MRF' [ h ^ - X 
(Strategies), 81 (1992)]. C600 [ v :^ 5^ ^ ^ ^ (Genetics), M, 440 
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(1954)]. Y1088. Y1090 [i^^ (Science), 222, 778 (1983)]. NM522 [S^^- 

:l-;i/-;t:^-^l/^^^--^W^nS^-(J. Mol. Biol.), 1££, 1 (1983)]. K802 
. . ^L/:3ri^— • ^'^^ ^I^f^^ — (-J- Mol. BioL), 1£, 1.18 
(1966)] St;^JM105 [i^->(Gene), 3S, 275 (1985)] mi^m^^^^ti^o 
cDNA^^^*^ U-*^$>CDb hliX^(Dm^CDm,i^(D'EmRV''LmmW.^^--^T^ 

[^l/^^^ — • ^o— ->^' :T ■ h U— • x'jujxT;!/ (Molecular 

Cloning: A Laboratory Manual), Cold Spring Harbor Lab. Press NewYork, 1989] 

\^\±cMk'^^ y'^y U— ^M^^bT. Polymerase Chain Reaction [JiiT. PCR^ii:^ 
IB-r^ ; ^ Ix^i V— • ^ D— ->^' : r • ^-^-"y h U— • "^-jlt;!/ (Molecular 
Cloning: A Laboratory Manual), Cold Spring Harbor Lab. Press New York, 
1989 ; tivy V ' ru Yzi-)\^X • ^ > • ^ 1/ ^ - • 7W ^ n i;-( Current 
Protocols in Molecular Biology), Supplement 1-34] J: D H^St>*LiiV^:@^ 
=/ — K r S cDNA^SiM-r § :i b % # S o 

±mi5m^^^m.U-^nfzcmk^. ^^^^JP^m^ch't-I^OK^. pBluescrlpt 
SK(-) (Stratagene^iM) ^©7*^;^^ K(::^D-^>^-b. ilmfflV^ ^n?)^*® 
^'J^^ff^S. ^iJx.}^. ^yii- (Sanger) e>©i^^7t-:JrS/& [roSz-T^^' >^';^ • 
^y'-^f'±i/^i-)\/-Tf3'7'^— •^y-'^^^^^X (Proc. Natl. Acad. 
Sci., U.S.A.), 14, 5463 (1977)] ^©^^^^frV^. :^»ia^iJ SKj^Q-ffi^^M. ^Jx.(*\ 
A. L. F. DNAi/-^:i^>1^- (PharmaciattM) ^^fflV^T^^-TS - hT'^cDNA® 

A y uiytiJV--( h (Sequences of Proteins of Immunological Interest), 

US Dept. Health and Human Services, 1991] ttmr^^tiz^y)^ 3lt#LfecDNA 

L T </ ^ 2) 7?P ^ 5i ^ -r S CI T- ^ o 
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^ y X ' ^ ' -i K J a i/ ti JV • -i y ^ \/ 7^ b (Sequences of. Proteins 
of Immunological Interest), US Dept. Health and Human Services, 1991] hJt^ 

— 'ir>i>X-;r7*-TD7^-f >X-:^7*--f Ay o > ^ U 7. h (Sequences of 

Proteins of Immunological Interest), US Dept. Health and Human Services, 

1991] ttm-r^ztizx^x^m-r^t-^-^^^o 

dmt^ti^nmmi^. ^n^n^^^mscD (i) iztm(D}:ih<tijii^%Mm^^^ 

S o 

(5) Mhrnm^miM^cDsw^^zj-y^t^cMkcDm^ 
^isr^t hm#:©H#:j^ufLmv^.M®7u-A'7-^ (iut. FRiimar?)) ©t 
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Protein Data Bank^cD^^^— ;^l3^^^nT V\S t h in;<*:OH^Stf^LiIVM:^© 

(Sequences of Proteins of Innnunological Interest), US Dept. Health and Human 
Services, 1991] ^ti^i^. ^CD^X'^. +^^rStS ^Wl"^ t h^CDR^ 

©®jtJ®in;^®Hii:StJ^L^VM^cDCDR©T ^ y ^lE^y^^^t b h^CDR^^in;^* 
®Hii:S:t>*LliVM:^®T ^ ymMm^mmT^o iStl-bfeT ^ y ^iH^iJ^in;f^®J«{E 

^ A J ui/i:} )\/"^ y ^ h(Sequences of Proteins of Immunological Interest), 
US Dept. Health and Human Services, 1991] ^#J«bTDNAiH^!Ji3^mb. b 
mM'WiKi^o:>W.'RXJ^^W%M(D ItiH^'J ^ =i — h* T ^ DNAiS^J >£igtt-r i> o IS 
Stb.:feDNAiE^|J(::»^t^ lOO^Stu^®*^*^ ??Sg^.i5f:$:®-&^DNA%'^fi5cbs 

i^^m^^r?cRm^noo ^cDm-^. pcRT-®^;j&a^:Rt>*-^fi5oqrtg^DNA®:R^*^$>. 

Hii. L0i:^fo62^©-&fiKDNA^ISti-r^:i^*^$f^bV^o 

^fe. jSg«^{c©Sra^JE!5cDNA®5'7l^Sg{3ig^7^$iJ|5g^^©^i^iS^y^#Ar 
*Ji3® (1) T-^lgbfcb h<bJn;<*:^3^ffl^^^-{-^^(-^D-->^--r 
i):ii:^T-^^o PCR^s iti|i0i^*pBluescript SK(-) (Stratagene^tM) mcDZT^ 
FCz^D — - >^*b. 2|s:Ji3® (2) IzmmcDljmiz X ^ . J^M^U<&?*Sb. 

ma© b h mcdR^m^i^cDEm^mmvmw.(D t ^ y ^ie^'J ^ =i — f i- ^ dnais^u ^ 
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(6) ):ihmcj)mM^^^M^'^^-(Dmm 

v^immw. ^ 3 - h' -r ^ cdna^ /7D-:n>^-b^ th mcm^m^^mM^ ^ ^ - * 
mmr^^iti^X't^o mx.i^. ^^Jis® (5) r-t h^cDR^^iijT;f*:©Hii:at>-L^v 

$iJ^^m®^i^iE^lJ^«Af § ^ 2^Jg 3 ® ( 1 ) (zfBfg® t h'{hm<^^mm^ 

2^113® (4) :RZ>* (6) {3sa«®t h<bin;#:^3g-^^j7^— $ai^tj;lj,#j|fflJ5St# 
^ h 5^ ^ y D S^ — (Cytotechnology), i ,133 (1990)] mt^ 

t hitijh^%m^^'^—'tmx-t^W]mmmt\^xi±. t h-fbm^^^^M^-j^s^ 

mi^mzl±^ -x^^^^a-D-^MT-Sj/SNSOTO. SP2/0W. X/NA 
X^-||3m«CH0/dhfr-m. CH0/DG44M. ^ h ^ d — v-YBZ/Om. IR983F 

ii^2-257891^cla^^^tlT^/^-2):^^^3^^V^. G418 sulfate (J^MTs Gmtm^-T^ ; 
SIGMA^tS^) ^®^^J§^4fl{lt)«i§«fflt&ife{3cl: t)514RT'^§o 
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i^mtvTit. mimomm (BTkmrnnm). Gimm (B^mmnm). ex- 

CELL302t&ife (JRHttM)> IMDMtgife (GIBCO BRL^tM)^ Hybridoma-SFMJg* (GIBCO 

-f Tj^T^-f X : T • ^-^^ h V — ' T -J. 7^ Antibodies: A Laboratory Manual), 
Cold Spring Harbor Laboratory, Chapter 14, 1998^ ^y^D— • T>y^4^^ 
^ ^ X : y ^) > y°J\/X 'T>\^-X^^y^-^X (Monoclonal Antibodies: 
Principles and Practice), Academic Press Limited, 1996] ^IzX^M^'^^^o 

ti^X'^ ^ [7^>^^4^7^'i'X:7^-^^^hU —• "x'- ^ 7^;!/ (Antibodies: A 
Laboratory Manual), Cold Spring Harbor Laboratory, Chapter 8, 1988^ ^y^D 
— 7^ -i Tjf ^ ^ X : X U > i> XJlX-y > K - X^ ^ =7- 7. (Monoclonal 
Antibodies: Principles and Practice), Academic Press Limited, 1996]o %fz^ 

mm.-t^z.}Li^x%-^o mm,\^fz\LYi'^w^om%s L^^v^{±^A#:^^^^©^^s 

ifs^)T^ ^))\yT^ Y^)^ym,^m.Wi [WTs SDS-PAGE h^BBt- S ; ^--Y^-V — 
(Nature), 221, 680 (1970)] :^X^ ^Xu =t ^ :y X^ lX>y^ ^ ^^y" ^ X : 
T'-v^*-^ h U — x' — 7' ;b (Antibodies: A Laboratory Manual), Cold Spring 
Harbor Laboratory, Chapter 12, 1988s ^ u—±JU'T>y^ ^ ^^y" ^ X : rU> 
iyX}\/X'Ty Y 'X^ -i Xiyiomclonol Antibodies: Principles and Practice), 
Academic Press Limited, 1996] mxm^T ^ Z ht'^X ^ ^ o 
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^ 2^ ^^z^t:— (Cancer Inununol. Immunother. ), M, 373 (1993)] ^{3j;t)?8!l 
— (Cancer Immunol. Immunother.), M, 373 (1993)]o 

( 1 ) ' T ^ y'mmm^^ 

Mi^mti:y5mt{.x. dioTiex^mmmm-^mmm (biolo ^ 

tl -2) o BioLC {iHPAEC-PAD (high performance anion-exchange chromatography- 
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pulsed ajnperometric detection) S liy'V—±J\^ • * U ^^^^ K • ^ P"^ h ^ -y 
y ^— (J.Liq.Chromatogr. ) , £,1577 (1983)] J:oTM^I^^:S-^fft-^^aT-fe 

^ 1-7^ J t: U V > {3 J: ^i.mTte^si'fbST- .^ffl)55olt^^tff-r ^ ^ i: *^T' # §o 

U— (Agruc. Biol. Chem.), 55X11,283-284 (1991)] l3^^oTliiin7jc^^LfclS3^§2- 

(2) ^i^^iit^^fr 

^hU-.(Anal. Biochem.) , 111, 73 (1988). ^#J'fb^^®^^23-!i^^ >7-^^MM 
(##milS-tr>^-) i^^Sst^li (1989^)] fZct t)^f ^ ^.il^^T^^o 2?^ 

hU- (J. Biochem.) , ^, 197 (1984)] *=fTo /fe^. >f ;b55ai3 J; HM^SaSf!] 

li^^>r±(zrD h b. Mm^^>^'-h* (TaKaRattS^). I*:^ U 5^ -T 

;i/ ■ ^A-^' 7|->i7- ^ h U— (Anal. Biochem.) , 111, 73 (1988)] V(Dt\M. 
J; Mfl^jt S S ^ a: 7b^T' ^ S o 

^ h {3#^IM®MALDI-T0F-MS^h'CDMfi^*f ^ff V 2?^x;^^^ -^m^ cfc !5 
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6. iji^'^^(Dmmmm^m^^]-r^^^^^^&:^^ 

{i. ±13 6 . tSB«®trL#:^^©^Ma3t®^^S*ffl i> c: J; t) f^S'JT' ^ ^ o 
X (Monoclonal Antibodies: Principles and Applications), Wiley-Liss, Inc., 

(1995); mm^^m^^, Msjig, m^m^ imi) ; sjSTJis, mm^i^^, 

m ( 1985 ) ] ^ {3 13 ® 31 ^ ^ > ^ ^ . RIA ( Radioimmunoassay ) . VIA 
(Viro immunoassay EIA (Enzymo immunoassay FIA (Fluoroimmunoassay). MIA 
(Metal loimmunoassay) i:*©^^^e<]^»:&^izip CT. ^J^{^. UTCDJ^oizn 



m^^^o:>mmmm.^m^^ii:^m\^^^ti^iy ^^>ti.xi±. m^it. wga (t. 

vulgaris^^(Dvhea.t-geTm agglutinin) ^ ConA (C. ezisj/orffiisE&5feCDconcanavalin 
A). RIC {R. communism^(D^M). L-PHA (?. vui^a-TisS^fe® leukoagglutinin). 
LCA {L. cu7j/2arisfi^0 lentil agglutinin). PSA (P. saiirafflS^OPea lectin). 
AAL {Aleuria aurantja Lectin) . ACL {Amaranthus caudatus Lectin) . BPL 
(Bauhinia purpurea Lectin). DSL {Datura stramonium Lectin) ^ DBA {Dolichos 
biflorus Agglutinin) . EBL (Elderberry Balk Lectin) . ECL {Erythrina 
cristagalJilectin)^ EEL {Euonymus europaeus lectin)^ GNL { Gal anthus nivalis 
Lectin) . GSL {Griffonia simplicifolia Lectin) . HPA (Helijc pomatia 
Agglutinin) . HHL {Hippeastrum Hybrid Lectin) . Jacalin . LTL {Lotus 
tetragonolobus Lectin). LEL {Lycopersicon esculentum Lectin). MAI {Maackia 
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amurensis Lectin) . MPL {Madura pomifera Lectin) . NPL {Narcissus 
pseudonarcissus Lectin) ^ PNA (Peanut Agglutinin). E-PHA {Phaseolus vulgaris 
Erythroagglutinin). PTL {Psophocarpus tetragonolobus Lectin) . RCA {Eicinus 
communis Agglntinm)^ STL { So lanum tuberosum lectin). SJA {Sopbora Japonica 
Agglutinin). SBA (Soybean Agglutinin). UEA {Ulex europaeus Agglutinin). WL 
{ Vicia villosa Lectin). WFA {Wisteria floribunda Agglutinin)^$>{f ^tii)o 

tMh\^X\±. l/>Xx'^ 1/^^>LCA {Lens Culinaris^^(Dlentil Agglutinin) 
3z> Kr>^^ 1/^7 5^>PSA {Pisum satJVZMS5fe©Pea Lectin). V^^;^ 1/^^>VFA 
( Vicia f aba ffi 3fe CD Agglutinin ). t^P^^y>^':7-l/^5^>AAL ( Aleuria 
ayrafl£iaS5fe®Lectin) ^fe{:f ^ ^ i:*^T- 1 So 

(Science), 2SQ, 1197, 1998]. ^mBmtfimm^m^-^o:> X fD^^^^ijiMmm^iy^ 

73 



mmm^iKWs^m^'r^ifi't^^tLXlt. iaGDZ^/L^*: (Ohta et aL, Anticancer 
Res., 12, 331-336, 1993 ) s iri GD3 M (Ohta et al.. Cancer Immunol. 
Iiranunother., 260-266, 1993). in;GM2iA<*^ (Nakamura et al.. Cancer Res., 54, 
1511-1516, 1994)s inMRZtfii^ (Carter et aL, Proc. Natl. Acad. Sci. USA, SH, 
4285-4289, 1992). ifiCdSZijii^ (Carter et al., Proc. Natl. Acad. Sci. USA, S£, 
4285-4289, 1992). irtMAGEtrift: (Jungbluth et al., British J. Cancer, M, 493- 
497, 2000). inmi.24ijii^ (Ono et al.. Molecular Immunol., M, 387-395, 1999). 
txim\^^m^^J\y't>mmm& (PIHrP) (Ogata et al.. Cancer, SS, 2909-2911, 
2000). m^&nmm^mmmmm^iK'(^. tAFGFSifH^ (Matsuzaki et al., 
Proc. Natl. Acad. Sci. USA, S£, 9911-9915, 1989). m^^+4^^^«±i5iH^ 
mGfS^^^m^ (Kuo et al., J. Biol. Chem., 2fiS, 16455-16463, 
1990). St-f >#ii5iS^trL^ (Yao et al. , J. Neurosci. Res., 4Q, 647- 

659, 1995). fii^ >:7.^}ymmm^^^^i^^i^ (Yao et al., J. Neurosci. Res., 
40, 647-659, 1995). irtPMSAm^ (Murphy et al., J. Urology, 160, 2396-2401, 
1998). ifilia.'^P^iJ^mmmMm^ijii^ (Presta et al.. Cancer Res., 51, 4593-4599, 
1997). ^skm^^J^mmmmm^^^i^iM^ (Kanno et al., Oncogene, 1£, 2138- 
2146, 2000) tjt^i^^{f^ti^o 

Tuji^—^^^h^it^imizmm-r^ijiM^mM-r^tni^ii uTfi. 

(Abrams et al., Immunol. Rev., 122, 5-24, 1992). — ^ 
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> 6 (Sato et al., Molecular Immunol., Si, 371-381, 1994)^ ^-T > 

^ — D-r ^>5|5t#: (Abrams et al., Immunol. Rev., 121, 5-24, 1992). irt-T >^ 
— u^^>5^^mKi^.-iji^>^ — u-(^>Am^ (Bird et al.. Cytokine, 
562-567, 1991). ifi^ > — u ^ ^ y A ^^i^^iKW (Jung et al., J. Immunol. 
Meth., 211, 41-50, 1998). tJT;iffi*^^H?in;#: (Tempest et al., Hybridoma, IS, 
183-190, 1994 ). in; B^J^^ 19^^ in; ( Amrani et al.. Molecular 
Pharmacol., 5S, 237-245, 200.0). ln;CCR4in;#: (Cajnpbell et al.. Nature, MQ, 
776-780, 1999). tfi^=^ti yiKW (Peri et al., J. Immunol. Meth., 114, 249- 
257, 1994) t.tzl-^iK^'Eti^ y^mmfm (Wu et al., J. Exp. Med., IM, 1373- 

1381, 1997) -^fet). mM^umdzmm.T^mm^umT^m^t^tKW'^/iuatfm 

(Co et al., J- Immunol., 152, 2968-2976, 1994). miS2.rhi(R^^mmm^ifii^ 
(Ferns et al., Science, 252, 1129-1132, 1991). iK^SLfb^R^m^mm'^^^Wiji 
(Shulman et al., J. Biol. Chem., 212, 17400-17404, 1997). irCifiir-Sa@H^ 
(Peter et al.. Circulation, IM, 1158-1164, 2000) ta^^t^-^W^fi.^. 

irift: (Tugarinov et al.. Structure, S, 385-395, 2000). tKCD AiKi^ (Schulze- 
Koops et al., J. Rheumatology, 25, 2065-2076, 1998). Jru C C R 4 irC^*:. iK^u 
nmiKi^ (Karmali et al., J. Clin. Microbiol., 22, 396-399, 1999) 

±MtKm±. ATCC (The American Type Culture Collection). Sl-fb^W^fifiSifflSa 
SYSTEMS^. PharMingentt. :3 :^^7W7}-tt. 7 i/^^^tt^©HP^^^aS^^ 
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•2) o 
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cDc?gtt. ADccrStts immmmits -xu c^^ >i^- • ^ a y d • ^ a y -t 

t:— (Cancer Immunology Immunotherapy), 2S., 373 (1993) ; ^^>it— • Ui^— 
5^(Cancer Research), 1511 (1994)] ^iBifeO^^lC^^oTfira ^^^-^ ^ 

m 1 5 mm(Dm GDS ^^r^ ^ijii$.CD SDS-PAGE (4~15%^*^ i^ai> h 

YB2/0-GD3 3 ifi CH0/DG44-GD3 "^^i^. 4 ifi SP2/0-GD3 

5 ^ NS0-GD3 ^irti*: (302). 6 iffi NS0-GD3 =3r^ ^irift: (GIT). 7 A^{£^^M-^- 

:b — ® r;§ci|j7 ^ — > S ^ tl^-tL^ f o 

-To Ot^ YB2/0-GD3 ^^i^. ^ifi CH0/DG44-GD3 ^tiii^. Ut^ SP2/0-GD3 ^ 
^^mi^. mt^ NS0-GD3 ^^^ifii^ (302). NS0-GD3 ^Jru^: (GIT) ©rStt 

^ 3 mi±. mmi.tz 5 «^cdi/l gds "yitmcD t h p< ^ y — -v-iajisft g-36i 
■Ti) ADcc TStt^^NbfeinT'^^o f^$A{3mp*sfsi4. m.m:^iKi^^^^^n^n 

^N-To O*^ YB2/0-GD3 ^^r^^lrC^:. mtfi CH0/DG44-GD3 DTb^ SP2/0-GD3 

^^•^mi*:. B/b^ NS0-GD3 (302). NS0-GD3 ^^'yW^ (GIT) CDfS 
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m^mit. jffiMb;^^ 3«pCDtruhIL-5RaCDR^ffiin;#:® SDS-PAGE (4-15%^*^ v 
2 *5 YB2/0-hIL-5RCDR 3 >{P* CH0/d-hIL-5RCDR Jjtft:. 4 NS0-hIL-5RCDR JJt;^:^ 5 

m 5 mit. mmi^tz a mmcDm, hiL-sRaCDR ^mm^(D hiL-5Ra ^cD^^rSts^ 

t4> ^$ft{i$T:#:MJg$^tL^^?N-ro O*^ YB2/0-hIL-5RCDR irift:. •i)^ CHO/d-hlL- 
SRCDRItl^. Ui^ NS0-hIL-5RCDR ifii^cDm^^'^fi^th^^o 

^ CTLL-2 (h5R) tz^f ^ ADCC rS't4§^Nb:felllT-feSo i^lft{c«|^^tSt4> =^$4 
\:iim-m.^^^n^fimro O:b5YB2/0-hIL-5RCDRm#:^ •^bs CH0/d-hIL-5RCDRin;#:. 
□ *5 NSO-h IL-5RCDR ,irL#:® rStS ^ ^ ti^ ti^ T o 

MTHJis MMbT^c 3a^©iithIL-5Ra:CDR^fitm#:®;t7::^^<1f;i/fDhIL-5M^ 
$f^fetiiJa^7';i/C>r^-r'2.WJftffl^^bfeEITfe§o |ge$ft(35l5M4^$f^^i!(s 
lfi{3BiSf (tri:#:SI>' hIL-5 (D^^-mi^B-^ 0 B^bfc) ^^tl^n^NTo 101. 102 
i^tnm^^^m. sou 302. 303 YB2/0-hIL-5RCDR mi^^^W-. 401. 402. 403 t^- 
CH0/d-hIL-5RCDR tfm^-^m. 501. 502. 503 ifi NS0-hIL-5RCDR m^^-^mcD^^^ 

^8i2|{±. YB2/0 :65^iib:^zMl^in;hIL-5RaCDR^fflirL#: (BAHl) iJcfct>-NS0#^ 

m\.timmm hiL-5RaCDR ^mifiw mm) ® pa itmmcDmm hplc ?g#®^gfEi 

i:^® PA'fb*!^^ a-L-^ n i^^*— tf^S b:t^(ci£ig HPLC T*^^ bTt#fe 
^^Nb;^c*OT-feSo l%$ft{33fg^m7fc^S. ^Iftlc^gm^Pal^^n^ 

o 

^ 9 CHO/d «yb55fellbfc)^^tn; hIL-5RaCDR Sffiinl^:*^ PA i\Mm%m 

Mb. HPLC -e^^bT^#fc:^^ll^^xbfc*)©T-fe§o ^fftiC/fg^^Tfe^J^. 

^ 10 s-e. lOA mi±. wm.mm6^. mMm^cD—ucD m h®^-&rS+4*. 
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m^. mMm^(D—^(D}^ h p< ^ y — c-sei tc^-rs adcc ^ttt^^Lvtn 
m 11 nifis ^pi^OT^j'-^ mmm^^(D—m^hmm\^fz Ph^itmm^mm hplc t-^j"- 

^ 12 Elfi, 6 fll^cT)^ GD3 ^y ^in:#: (12A I11~12F 121) ^^hmUl^tL PMtWm 

^^(Z) GD3 t^^i-Sfg^fttt^^MS^'^'fb^itTS'J^LfcEl-TrfeS. ^Iftfi GD3 
i: <7:>^-g'fgt4. mm^-iijii^mm^tth^ti^-ir, •:dm Gm^?i9Ut^ (50%). □ 
;i^^^GD3 :5ry ^Si^ (45%). M-^mGrn ^ ^ "j^W- (29%). A 75^^ GD3 ^^r ;^ ^ Si^^ 
(24%). A;5'iJrLGD3 =3ry (13%). X GD3 =3r p< ^ ^rCl*: (7%) <7)?St4^^tl. 

^ 14 121fi. K-^— A <D^:7^i^ ^— |fflJ3a^ffiv^fc. a-l,6-:7=i — 
^c^W'g-zSS^T'^^ 6a^CO^GD3 ^ini^^Wt h ;^ ^ 7 — ^^BS^^ G-361 {ll^ti-^ 

m:^mGm ^p^'yijLi^ (50%). D/i'^i^ GD3 ^^r p< ^tni^^ (45%). B/JS^ GD3 

(29%>). A;^'^^ GD3 =3ry 7in:i^ (24%). A/5^^ta; GD3 ^ ^ta^^ (13%). X;OS^- 
GD3:3f.^^^^ (70/^) co^t^^^n-^^nTJ^-To 

^ 15 ISIfi. K^— B (^^:7 3.i? ^^^fflV^fc. a-1, 6-:7=i — X^^fcTtfV^^ 
^<7)fiJ-a^;6^^/=^5 ea^CO^GDS '7^i$-<D\i h 7< ^ / — ^^SS^ G-361 {C^Pff?) 

• 7)-^^tGD3 =3r7<7^il^ (50%). n:^^^?! GD3 v^i^ (45%). B^^^ GD3 =3r 7< ^^71 

.^^ (29%). A^a^^ GD3 =3ry (24%). GD3 ^ ^ (13%). X ^J^^^t 
GD3^p«^^5t(^ (7%) (Dm^^^fl^etlTT^ir^ 
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m 17 ma. a-i,6--7=i—:^^wrzt^\,^mm.<Dm^:^^^t^^ e mm<Dm ccr4 

CCR4 t(D'^^m^. mmnmi^m^^^ti'ei^yr^-to mtm ccm 

(46%). nt)'m CCR4 ^^^UW- (39%), AtS^^ CCR4 ^^ff (27%,). Ad'^^ 
CCR4 ^T^^^t^ (18%). ©^S^H CCR4 ^^rp^ ^^fl^ (9%). Ol^m CCR4 

(8%) (7)?§te^^n^';n,73^-ro 

^c7)fiJ'^:dS^7'i CCR4 =3r^ CCR4/EL-4 *BJ3St-*|-i-S ADCC ?5ti?r^ LfclEl 

T'fc-So ^$ftt;i»l«*?St4. ^$fti^^<^itS^^n^'n^i-o m^m ccr4 =3rp<^ 

ia^^ (46%)). D^'^m CCR4 :3f^^^^ (39%)). A;6^^irL CCR4 ^yi^lmli^ (27%). A 
CCR4 ^^^^ (18%) . CCR4 ^^^tft: (9%) . 0;6'^^ CCR4 9tri 

(8%) (om^^^ti^^ti^-to ^fc. 18A Elfi K-^— A. 18 Hfi K-^—B (7)^:7^ 

^ 19 K:^— B <D:3^:7 3^i:^ a-l,6-:7=i— ;^:^^t/c/^V^]^ 

^(Dfij#:ei^^^>^ S^TL CCR4 =3r^ ^^|^<7) CCR4/EL-4 ^Saf-^^i-^ ADCC m^'tTfk LfcISI 
-e^^o ^ttt^Mi^^?&t*. ^#t^^^^«>^^^tL^'n7F-t-o CCR4 

(46%). OtmCCR4 ^^=7^^ (39%,). A/O^i^i CCR4 (27%.). A 

:6^i7tCCR4 ^^tfls (18%). #7)^^51 CCR4 =3rp< ^^ft: (9%). O^a^JrC CCR4 ^JrC 

(8%) _(Dm\^^tn^tiff^-r. 

m 20 liifi. :7°^;=^ 5: K chft8-pCR2. i *Dj:t>* ybft8-pCR2. i <Dmm^^Lfzmx'^ 

^21|gl{±. 7"^;^ 5: KCHAc-pBS *Dj:t5YBAc-pBS (^S^^^LfcElT'feSo 

H 22 Utt. ^T"^^ 5: K CHFT8d-pCR2. 1 *5it>* YBFT8d-pCR2. 1 (Dmm^TT^ LfzmX 

^23|gl(i. :7°^^5: KCHAcd-pBS ioiU^YBAcd-pBS (7)=tt^^:T^b/c(ilX-fc5o 
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m 24mits M-^fit) ET-pcR m^m^^tz^m^mmmz^i^^ futs s^jg^ao^ 

a^^^^bfeHItrfe^o "y^y h FUT8 ia^J^;^^5'>^*— h\ I^igl5=i> ho— 
l^:fem-^©=§■^±»^^3i3{t5 FUT8 ^^^tJCDM^^^pN-To CHO Ui^ 
YB2/0 «^^^S£E»^ b-rfflV>;^^^^^tL^ti^1-o 
. ^ 25 IHfis 7; ^ K infFUT8-pCR2. 1 ©^^^^N b:feElT-^ So 

m26mit. r^;^^ h-pBSinfFUT8©^^$^NL7^11I-e$)So 

^ 27 III {is r ^ :^ ^ h* pAGEmf FUT8 comm ^ ?n b S o 

^ 28 mi±s. RT-pcR FUT8 MiSi^mm^mMcDmmi^i^^MmM 

^ 29 niti. FUT8 Mi^i'Mmmmx ^ mm Ltziii gd3 ^rn^o b h ^ ^ y - 

-x'mft G-361 ADCC rS-S^^ bfcHI-CfeSo i^lfi{3«mgrS^4. =ftlft(3 

^ 30 ll{i. infFUT8-6s pAGE249 mxmz. cfc o T b fcinli*:/^)^ ^ lii^ b PA i\M 
^ti^-.n^ifr^g HPLC T-:S^^bTf#fc^^EI^^bfe^®T-S)§o 30A Miz 
mf FUT8-6 ^ J; o T 0^ b tztfii^ffi ^mmvtz ?A ^tmm. 30B m iz pAGE249 ^ 

(3j:oTm^bfem#:*^^iiMbfe PA 'iMmiommm^^ti^timTo mmi^mM 

m 31 mit. Herceptin t^^mMi^tz PA-fb^il^. MM HPLC T^l/f bTt#;^c^^ 

mSZmit. 7"^;^ ^ K CHfFUT8-pCR2.1 ®^^*^b:fel2I-e^So 

^33l2I{i. r^;^ ^ K ploxPPuro CD^^^^bfeEI-^feao 

^3411{±. r^T;^. K pK0FUT8gE2-l 0«^$^rNb:tIliT'feSo 

^35ll{±. zr^x^ KpK0FUT8gE2-2®^^^^b}t[llT-feao 
^36ll{i. ^ K pscFUT8gE2-3©^^^^b7^IIlT'feao 

^37|1I{±. zr^X^ h* pK0FUT8gE2-3®m^^^b:tllTfeSo 

^38III{is r^:::^^ K pK0FUT8gE2-4®«^^^b5tllT-^So 
^ 39 ;^ ^ K pK0FUT8gE2-5 ^ b 7t HT- S o 

^ 40 la r ^ ;^ 5: K pKOFUTSPuro ® «^ ^ b ;t HIT' S o 
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Ist-AFUTS 2-46-1 ^S:t>* Ist.AFUTS 2-46 ^O^^ Aitif >^tf^^^^N bT^llIT- 

^ "ho 

m 42 mit. FUT8 M±mBi'7-wm^^ ^mmLtziii ecu ^mi^o adcc rsia^ 

tl^tl. m CCR4 "^ini^m^ CHO » 5-03 ^fi^^^Mm-f*:*? J;I>* Ist.AFUTS 
2-46-mfi5feCDMMm#:®rStS^^tL^-ti^-ro 
^ 43 ElJis l/^5^>iirk«*^*^MbfeK CCR4 t hM=^p<^m#:CD ADCC rSt^Sl? 

□ ii5-03«. ■(iCH0/CCR4-LCA tt. ♦(i CH0/CCR4-AAL ft. A{i CH0/CCE4-PHA^*s 

m 44 Hlfis l/^^^^iffit-f^^^^'^i^bfciTL CCR4 b hM^^^irC^:© ADCC rSt4§fF 

■To □{i YB2/0/^ (KM2760#58-35-16). AJi 5-03 1*. ©Ji CH0/CCR4-LCA ^yjp'^jg b 

m 45 mit. mmhtz^ ecu \i hm^^^mi^t>^mm:Vtz pa ^tmm^. 
HPLc -c-^^bTt#fc^^Ei^^b^cEiT-fe§o mmi^^mMm^^m. Mi^i^^m^ 

P^^^tL^-tl^-To 45A I2|{± 5-03 mi^^B-r ^tfH^-.- 45B |21{i CH0/CCR4-LCA ^t*^)^^ 
Bt-^irC#:. 45C Elfi CH0/CCR4-AAL ^/bs^^l" ^cttN* 45D Elfi CH0/CCR4- 
PHA b ;feJn;#:cZ)^*r^m^ ^ fo 

m 46 Eiji. CHO GMD cD%m^-^^—mm i± 6 xs) (Dm i cojim^m 

bfcHIT'feSo 

^ 47 lllfi. CHO GMD (D^M^^^—mm (^ 6 X^) 2 (DJLU^m 

bfeEIT-^So 

^ 48 CH0 «a3fe GMD O^M^^^—m^ {± 6 X^i) (Dm 3 ©X^^^x 

b:^cllI-e$)?)o 

^ 49 mi±. CHO tBSaa^^ GMD (D%m^^ ^—^^ {± 6 X^) ®^ 4 (DT.m^^^ 
b7cElT-$)?)o 
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m 50 mit. cHo mm^M gmd omm^'^'^-mm {± e xg) s ox^§^^ 

^ 51 EUis CHO GMD ©^3©^^^?'-:^^ 6 X^) CD^ 6 ®X^^^ 

m 52 Elfi. GMD ^mm^'^tz CH0/CCR4-LCA ^© LCA U ^ "^yizMT ^M^^^tj^ 

{.tzm-^^^o LCA u ^ ^>^mm'^'rizmm\^rzmmM(D^^m^ ioo%i:b^ 2 

[H!?PiJ^*=fT-pfelllT-feao 1114' 249 Ji. ^^^^i$^-pAGE249 S#Ab:fe CH0/eCR4- 
LCAtt® LCA U^^>lzMT^^^m^^-ro GMD It GMD ^m^:J7 ^— pAGE249GMD § 
#A b CH0/CCR4-LCA ^® LCA ^ ^ > tc^fa fSfttJeS^Nf o 

^ 53 GMD ^mm.^'^tz CEO/CCM-lCA^CDmm^i^^mLtzifi CCR4 =^7^-^ 

iji^cD ADCC tStt^^xbT^cElT-feSo |gflfi{3M«SrS^4. ItlftC^Si^^MJK^^ti^- 

m 54 CHO «S5feO GMD cDNA ^ D — > 22-8 CD 5'^mz^n — > 34-2 ® 

5'^^*#Ab;tr^;^ ^ h- CHO-GMD coi'^MJi.m^.mLtzm'^^^a 
m 55 mit. GMD jUS^^^-^^-a-:^^ CH0/CCR4-LCA ^mmi^tziii CCR4 ^ 

tm-ifi ^mmLtzYA ^tmm * . hplc -r-^iff b T#fc ^giEi ^ ^^ b et- ^ a o 

1. JjT;**>^*>;7f-i> K GD3 t hM^^^irbf^^CD^J'VT^^AM^]!-^^^— pChiLHGM4 CD 

L ilO^^-^^^— pChi641LGM4 [i^-v— • • Df/ij;^ • p< V«yX (J. 

Immunol. Methods), 271 (1994)] '^Ummm Mliil (^S^ttt^) h Sail 
?@3t*tSli) T-Ki»rbTf#e>tiS LmcDNA^^tf$^4.03kb®»f;th»ji^«ffl%^-^ 
^^5^— pAGElO? [-y-^ hT^^J^ynS^— (Cytotechnology), 3, 133 (1990)] ^Umm 
^MlllI (1g?@itttS^) tSall {-^mmtm T-«^bT^#^n^ G4181ft45tfE^ZS: 
r>-;:^7°^-l' i>>^-i>^^;i/^^if^1j 3.40kb ®»tM-* DNA Ligation Kit (^?littt 
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— • TruLT";!/ (Molecular Cloning: A Laboratory Manual), Cold Spring Harbor 
Lab. Press New York, 1989] ^ff^StemUTr^:^ ^ h* pChi641LGM40 L:to 

mz. ±fB-ea^bfer^:^^ h* pchi64iLGM4o ^mmmm cia.1 i^mm.^m) t* 

tO^^s DNA Blunting Kit (SSilt^tS^) ^ffl VAT¥rt*^ls{b Mliil i^M 
mnm) -rtD»fbT#e)n:5 L^cDNA:&^tf^5,68kb©»T>thtJiGD3:3r^^ia#:© 
H M®^^-^^^— pChi641HGM4 [i^^—i-JV • Ay Di;;b;i/ • ^ V>^X (J. 

Immunol. Methods), Ifil, 271 (1994)] ^m^mM XhQl (SffiiitaM) T'^Kt^. 
DNA Blunting Kit (^Sattti^) ^Ml>T¥?t*^<b Mt3 Mini (SMagttS^) 
T"tCI»fbT#e>tL^ H m cDNA ^^atf^ 8.40kb ®»fn-* DNA Ligation Kit (^fiat 
ttM) *fflV^T^fg. ^J^aHBlOm [^1/^^^— • ^D— ri>^- : - h 
U— • — J. y JV (Molecular Cloning: A Laboratory Meinual), Cold Spring 
Harbor Lab. Press New York, 1989] ^^BM^mbTirC GD3 -^inl^:®^ >5^AS 
^ — pChi641LHGM4 b :t o 

±mmmm i © i iir-^^b^cm gds ^?^^ijii^(D^>^2^m^m^'^^ — 

pChi641LHGM4 %^a«tt{3^Ab. «^ft§«iR-r^ 3 ^T-Jnl GD3 ^^^Mi*:® 
^^^ll»%Ji>lT© J; a {3 bTftS^ bfco 

(1) h ^:3ZD-^ YB2/0«%ffll^7t5ES»®ft^ 
trC GDS pChi641LHGM4 ® 5us ^ 4xl0««©^ h ^aiD 

— x'YB2/0« [ATCC CRL-1662s J.V. Kilmarin et al., J. Cell. Biol. M, 576- 
582 (1982)] ^mU^ hx:in'^U—>3>m [it-T h^^yui^— (Cytotechnology), 
2, 133 (1990)] iZj^i^rnxm. 40ml ® RPMI1640-FBS(10) [FBS (GIBCO BRL ^t^)<& 
10%^tf RPMI1640 tgi-fe] {Z^^^U % ^:^J\yi^mmru-h (ffi:fe-^-^^'f ha 
i^) iz 200/il/'j7ai;i/-ro^f£b^co 5%C02 -Y >^^-^-^?'— f^T- 37°C. 24 BtP^i§ 
«bfc^. G418 0.5mg/ml J: ^ (C^So bT 1~2 MP^t&« b:fco G418 jiTtS^ 

^■rff$Mfe^i*cr»=io--^m3^bs m^(Dm^s^^nfz^ :^)iyx^i^m±m^miui.. 
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±m^cDtji GD3 ^tKii^cDmmi^^^^^mMm l ® 3 Jlt::^-r ELISA ck \) m\ 

DHFR ite^ii1il^^fiJfflbTJfC#:^]gS^iiiP^^^g6^TN G418 ^ O.Smg/mU 
DHFROPflMT-fe^p< V h l/^-fe— h MTX tmmT^ ; SIGMA tti^) ^ 50nM 

^tf RPMI1640-FBS(10) itifeC l~2xl0^«/ml tc>5:-2><fco {3^^^b^ 24 
Ix— h (Greiner^tM) 2iiil -T-o^au^to 5%C02 >^^^— ^-I^T* 37°CT- 1 

~2 3SP^i^«bT. 50nM wmm&^Tfsrmmu^^mmLtzo mnm^^ommi^ 

^i6^nfc'>ai;i/®ig#±?tPl3CDirLGD3 :3rp< ^iA^^OJJtil^^rStS^^W'J 1 © 3 ll 
iz^-r ELISA J; D i. fzo i^m±m^lZtji GDS ^^r^ ^JrC#:®^m*^*^.i?) 

^^j\y(Dmmmtmiz^^^xi±. ±mhmmco:^miz^^. mtx^is^ loonM. 2oonM 

h)Ii*±#^-y:> G418 * O.Sfflg/mK MTX ^ 200iiM ©?iJgT-^t? RPMI1640- 

FBS(IO) ^ltT-±i5aqrtg*^-:?> ^ GD3 ^i5T;#:^lS^ST?.ff^M^^^^^#:^co # 

D— >ib) SfTo;fco mMm 9 {3^-ra-l,6-7 3>;i/ h v>;^7 3i^— tf©it 

^®<taicbTi#e)tL:^cm GDS ^^"^ifii^^&mT^mn^mmm^^-^ 7-9- 

51 11^4^5 B#T-X^SW(^^^X^X^»5?F^m (B^mi^Um-::> < 

r{5m 1 TB 1 # 3 (j^ • !ii,M.nmmxmmi^wM^m^m mm^^^i^-^y'^ 

- (S^Mmo < r1?^ 1 TS 1 "ti^^ 6)) FEEM BP-6691 bX^K^nx 
V^?)o 

(2) CH0/DG44«*fflV^fc^m»®^^S^ 

in; GD3 ^^^tn;#:^^-<^^— pChi641LHGM4 © 4>t^g ^ 1.6xlO« W® CH0/DG44 
mm[G. Urlaub and L.A. Chasin, Proc. Natl. Acad. Sci. USA, II, 4216-4220 
(1980)] ^311/^ hD4<U — S^3>^ [i^-f hT^^yov— (Cytotechnology), i, 
133 (1990)] IzXKimX'^. 10ml ® IMDM-FBS(IO) [FBS ^ 10%. HT supplement 
(GIBCO BRLtti^) USiiJgT"a tf IMDM i^lfe] Jc^rgb. 96 h 
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24 mmmmhtz^^ mS ^ O.Smg/ml {Z^fei, j;a»inbT 1-2 3lF^i§«bfeo 

G418 jirf^^^-rBM^m^onnn— :bsms^b. mm(Dm&<^titzOj^jvxy)i^m 

±m^mUl.. ±m^CDiji GD3 ^^r^^trL^Oinlili^^rSI^^^Jfe^J 1 CD 3 JgtC^-T 

DHFR m^i^mmm^mmi.riA^^mm^miu^'it^Bmx'-. g418 ^ o.smg/mK 

MTX ^ lOnM IMDM-dFBS(lO) igtfe mm^m}^Mm (JiiT. dFBS h^lB-Ti* ; 
GIBCO BRLtt^)^ 10%^tf IMDMtgJfe] i3 l-ExlO^^/ml J: ^ . . 

24 '>a:;i/rix-h (mmm^nm) iz o.smi -ro^fib/^co 5%co2^>^^-^-^ 

-I^T" 37°CT' l~2MP^i^«LT. lOnM MTX Ifl^^^rff^M^m^^M^ tf^o ±i5S 
lOOnM (::±#^-yr. gil^S^fc G418 ^ O.Smg/ml. MTX ^ lOOnM (Dm^X^ts IMDM- 

dFBS(io) i&it&T-ti5iqrt6:b^o. jfi GD3 ^mi^^-m^m-r^mmm^^mtzo 
m^titzmnrnm^cD^iy^^m^^^m^i^s 2 iH]®i5s##f^s(3cts#-»<b 

( 3 ) -x' 5: :ii D — -x' NSO « ffl V ^ 7h ^^«©ftSl^ 

taGD3 :3rp<^in;^*:^3^-^^^— pChi641LHGM4® 5//g ^ 4xlO^«©-x'>j7^ ^oin , 
— NSO aaj3S-\:3i V ^ h DTjfl/ — f>3 >^ h^^^yoi^— (Cytotechnology), 

3, 133, 1990]. {Cct f9^A^. 40ml ® EX-CELL302-FBS(10) [FBS % 10%. L-^;U^ 
^> mT. L-Gln hata-rS ;GIBC0 BRLttM) * 2mM^tf EX-CELL302 Izm 

bfeo 5%C02>1' >^aL-^— ^— I^T- 37=C. 24 ^F^^«b7h^. G418 * 0.5mg/ml 
rji^J:.'DizmmLX 1~2 ®Pe^lg«b7:zo G418iig^t4*^^-rBMem«CD3D--:^p•^ti 

tfimm^m^^mmm i © 3IIic^^■r elisas{zj; t3?iij^b;^co 

86 



DHFR MB'^m^^^mm i.xtjii^^mm^mm^^^^^r^^ ms ^ o.smg/mK 

MTX ^ 50nM ^tf EX-CELL302-dFBS(10) tgife (dFBS ^ 10%. L-Gln ^ 2mM ^tf EX- 
CELL302 mm) 1-2x105 ^BS/ml ct o 24 'i7rc;i/rb-h 

(Greinertt^) 2ml To^^ibfco 5%C02 V^^r^x-^-^-p^T' 37°C-^ 1-2 MF^ 
mrnhX. 50nM MTX Bt4^?^■rff^Kfe^**fe^ BRfe^«®±i5i*^^i^^ 

ntz^ :^^\^(Dmm±m^cDm gds ^K^^^irLj^^-^rst^^^^j i ® 3 Ji{3^i- 
(DMnmm^i^'=>-^^'cit. ±mtmm(D:&mz^^. mtx mis* loonM. 2o,onM tm 

<^±#^-&s G418 ^ O.Smg/mK MTX * 200nM COm^X'^tS EX-CELL302- 

dFBs(io) mm-^mmm^^-^. gp3 ^^'^ifi^^'^^mr^mmmm^^mzo 

(^p_>^b) :^=fTofco i^s ^»iJ9ic?s-ra-l,6-7=J^;i/h^>^7:n^— If® 

3. mi^(DmizMT^^^^^(Dm^ (elisa^) 

GD3 (cMr '55g^rS«{iJ':>LT®ct -9 (3 bT?PJJ^b/ro 
4rmol ® GDS ^ 10//g ©i^/-^;!/^ h^;^:7;t::^7T5^f^;i/ri 'J > (SIGMA ttt^) ^ 
SAg®^!!/:^^^^^-;!/ (SIGMA ttl^) h^-^tf 2ml ®^^y-;i/^M{3^Pbfeo ^ 
^M® 20>al (40pmol/'i7:r;i.h7^cC§) ^ 96 ELISA fflwri/- h (Greiner 

©^'>ai;b{c^ti^-n^ab. l%^ifiif*T;i/^^> (Ji^T. BSA t 

mm-r^ ; sigma:?±^) ^^t? pbs (jut> .i%bsa-pbs ^^ib-t^) * m/ii/t'=c- 
jvx'iu^. m.^x 1 Btp^Si^:^•^-&Ta1^t-§ts+^«^:7'^^y^^bfeo i%bsa-pbs ^- 

/zl/'^3i;i/T-Jn^s 1 ^P^;S^£-^^-it:^co 0.05%Tween20 

m^mm^m) ^^ts pbs {^.r. Tween-PBs tmm-r^) xm.^^^. i%bsa-pbs 
T- 3000 {$iz#f^bfc-^;i/:2r^^>^*--b'«it^^iat h igG (h&l) ifLi^mm 

(American Qualex ttM) ^-}!^iK^mmt i.X. SO/zl/r^ :^;i/TJDX.. ^^X' 1 B§ 
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PJS/i&^^;fco KJit^m. Tween-PBS T-?5fe#^s ABTS [2,2' -T'i^y- t-;^(3-3i 

^;i/^>V*^7^V'U >-6-;^;i/4^>^)7'>^— "j/A® 0.55g ^ IL O O.IM ^3i>^^ 

ffiT^ (pH4,2) {z^Mb. -fSfflatut^ii^-fbTKm^ lAl/ml T-^Jnb:^c^?g (OT. 

^ 50>al/r>;n;i/T'»n^T^fe^-i±s 415im (D^R^m iHXT. 0D415 ii^IBT 

±mmmm i ® 2 n (i) T-»^n;^cST; gd3 ^mi^^^mr^mmmmmm^ 

D — BSA ^ 0.2%. MTX § 200iiMs h U 3— F^n - > (J.:^lTs T3 tmt'd.T^ ; 
SIGMA a^) ^ lOOnM ©MiST'^tf Hybridoma-SFM tgit 3 x 10^ mm/ml htn^^o 
\zmM\^. 2.0L h;i/ (sM^ttS^) ^fflV^T 50rpm CDMJ^-ea#Jg# 

bfco 37°G®'E^a^l^-e 10 BP^^&«^^ tg«±?»$[s]iR b:^^o ig«±f«cfc ^5 
Prosep-A (Bioprocessing ttS^) *^A^ffll^T> ^f^®l^^0^*^;:^A£V^. m GD3 
^m#:^lfS^b/co mmx^tiiji GD3 ^tn;l$:tt. YB2/0-GD3 ^mi^h^ni-j-fzo 

(2) CH0/DG44«fe3K©^^m©tg«:at>-in;#:©«i^ 

±fBiiwj 1 © 2 Ji (2) T-#e)ti^cjn; GD3 ^^^mi^^^mT^mnmmmm^ 

D— >^ L-Gln ^ 3inMs J3iM?i^?g CDLC ^afBrS ; GIBCO BRLtti^) ^ 

0.5%. 7";bD-^y ^ F68 (J^XT^ PF68 h^fBri) ; GIBCO BRL^S^) ^ 0.3%(Dm& 
T-^tf EX-CELL302 i^MiZ 1 x 10' ^Sg/ml h ^ § =t ^ ^Z^^S b. 175iimi' :7 X 3 
(Greiner^M) (3 50ml -ro:^^:^ b}fco 5%C02 >^^-^— F^T 37°CT- 4 BP^±§ 
lS«±7i^Il]iRb;feo l§«±7ict: D Prosep-A (BloprocessingttK) ti^A^ 
fflV^Ts ^ft®SS0J«{3t^£l>. in;GD3 :^rP«-5tn;#:^*iMb7to byc^Ti; GD3 ^ 
Jriftifi. CH0/DG44-GD3^p<^^A#^^Sf^}■{tfco 

(3) NSO»fi5^©^0»©l$«Sl>'trb«:®*fM 

±sa^ss^j 1 ® 2 Ji (3) T-ff e.tLfcmGD3 ^^"^tfiii^^^mf^^m^mmm^ 

n — >^ L-Gln 2mM. G418 S 0.5iiig/mK MTX ^ 200nMs FBS ^ l%®?i^T-^tf EX- 
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CELL302 ix 10^ j^Sa/ml a J&^ ct -5 ITSnnn^ 7 ^ ^ =i (Greinertt^) 

iZ EOOml -fo^abfeo 5%C02-r >=3pa-^— ^-F*3T- 37°CT- 4 BF^ig*^. i&#± 
?i^[lliRb^co i^#±rf J: D Prosep-A (BioprocessingttM) *^A^ffiV^T. 

(Dmmmizm\ tKGm^y-'^'ijii^^mmi.t^o M^bfcircGDs^^^^t^ifi. nso- 

GD3 (302) ^^{^f ftfco 

^tz. ^ffJMteMfiS^D — G418 § O.Smg/mK MTX $ 200nM ©^iJgT-'atf 
GIT i$±fe(- SxlO^IEBJ^/ml tts:^ IzmMh. mim^y^^u (Greiner ttS^) 
200ml -To^ribfeo 5%C02 ^ >=3{^i^— ^-F^T 37°CT 10 BF^i&^mx i&«±^» 
$[H!iKb:^o ig#±?iJ;»3 Prosep-A (Bioprocessing^tS^) :i?^A^fflV^T^ 

iji; GD3 ^?^^im-^mm\^tzo mu\.tziji m ^:^'yijim±. nso-' 

GD3 (GIT) h^{^^■{t;^Co 

(4) SP2/O$fflJiSa*©^0«®i§«St>*in:#:®)^i!^ 

5-304989 (EP533199) (zfa^CDtrC GD3 ^in;<*:*^^-r ^.ff^SfeMJiS 
^P — XKM-871 (FEBM BP-3512)) ^ G418 % O.Sng/inl. MTX % 200iiM ©?iJS-^^tf 
GIT tgife^z 3 xlO^iaSS/ml J:^ {z^^b. ITSimn^ :7^;:?.ri (Greiner ^ttM) ^3 

200inl -r-:3^abfeo 5%C02 >^^-^— ^— P^T' 37°CT- 8 BFB^i§«^> 
[H]iRb7to J§#±?ici: D Prosep-A (Bioprocessing ttM) ^b^A^^fflVAT, m^(Dm 
BJ«^3^^V^. in GD3 ^lri;#:^)mi^b}^o *iMb:tm GD3 SP2/0- 
GD3 :^r^ ^tn;#:i:^<t{tf^o 

±mnmm i ® 4 jit-# ti:t#ai&M)iaT-^M. b:^c 5 wMom gd3 

A/JLZ ^^^(D15^ [^^-f^-^— (Nature), 221, 680, 1970]i3tieoT 

SDS-PAGE b. 6^^m.mymm.m.^mm\^fzo ^(D^^^m i ntc^sb^co m i eij^ 

^b:tct-5{3. MMb:^c#ST;GD3 =^rp<^iJT;^(is h^rM$¥m7zmi^TX'lt'>^^mt^ 
m 15Q :^DVJVh> iliXT. Kd ^aiB-r^) ©M-> K:^)S. jlTC^i^^TTra 

50Kd tmZSldCDZ^CD^^yi't^misdi^tltzo :ini^(D^l^mit. mi^(DBm^nh 
m(D cDNA (Di^mm^^ii^^m^^tl^^^m. (H fl : 49Kd. im-.m 23Kd. 
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i^-. m i44Kd) tim-^i^. igG Momwi. mm^^i^ycit^^mim 

150Kd "trfeDs m7tmi^Tr'i±'^^P>i(Diy^J\^y ^ (WTv S-S ^-a-haiB-T 

[T' Vr-f ^^-^^ : ^'^^^ ^ — (Antibodies: A 

Laboratory Manual), Cold Spring Harbor Laboratory, Chapter 14, 1988. 
p_^;i,.:p>5^^ ^-'^-f X : >iyy)\^X'Ty Y'^^^^r ^ ;^ (Monoclonal 
Antibodies: Principles and Practice), Academic Press Limited, 1996] ^— gtb. 
#^GD3 ^X^tn;#:*5IEbV^#3t©Jn;#:^^^bTB3^^tl. ^)-o^i^^ti}fe:i 

1. ^n;GD3:3r^^^^;^*:® GD3^3^-r^^^TSt4 (ELISAS) 

IM^Mm 1 © 4 JST-f# 5 ll^O)KMtrt GD3 "ytm-CD GD3 (SEPfLiltt 

«) {z^-rSi^^?Stt^^»'Jl®3Jl(c^1-ELISA^(::J;!9«iJ^b:fco B 2 Ilii. 
»-rsi5^GD3 :3e^^^n<*:®MJS^^<b^^T^^rS«^1^i^tb:^c3^^ H 2 

gifz^N bfc 0; a {3. 5 MM®tn; GD3 ^wm^. mmmo:> gds {c^r ij^-^rst^ 

^JcMt^^-r. -^T'^^:l^^^^bTl^So ^fc. NS0-GD3 (302) t 

NS0-GD3 ^^^m^ (GIT) ©ifcSc*^ e^JJiH^^rS't^fis lg«{cfflVA^igifei3^^i5ce> 

2. iri GD3 ^mi^(D in vitro MPf SfStS (ADCC tS14) 

±fBII»J 1 © 4 mX'^^tltz 5 «m®)^iMtn; GD3 "^ifiP^CD in vitro 

^fSi4*M-r-2):fe^*s l^^y^z7J<■r:^mizm\ ADccrSi4^?pjJ^bfco 

(1). ^MSa^r^^HiM . 

RPMI1640-FBS(10) tgii&T'tg* b t > ^ ^ ^ -^t&«iBflg« G-361 (ATCC 

CEL1424) CD ixio'mm^mmi.. mm^^mx-^^ Na2^'cr04^ s-tmbq Mmi]ux.x 
37°CT' 1 ^F^s/^^^-&^ mm^WLm^mmi^tza ^s/is^. rpmii64o-fbs(io) i^mx 
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LXim'&'mm^^^m^^'^tzo m>i:^^W^. RPMI1640-FBS(10)-:^±fe^ Sml UUK.. 



(2) 

mnx^mik somi ^mmi.. -\/i'j>±hu e7A mmms'u^m) o.smi 

Cltl^ Lymphoprep (Nycomed PharmaASttM) ^^^^X'^^Wi.^MW 
izm\ ^'li^^^bT#^^S*^Mbf^o RPMI1640-FBS(10) i^ifeT 3 li]^^^^ 
b-r?$fc#^. igi■t&^fflV^T 2xl0««/inl ©?iJ^T-M^b. ^i^^i^^-^ 

(3) ADCC?Stt®«'J^ 

96 e7:r;i/U^07-U-h (FalconttS^) ©^'>^;i/{3±IB (1) T-siSaufc^St 
fla^?^S© 50/zl (lxio^m/'>:c;v)^^v±b:^co ^v^T- (2) T'^^b:^c3i7 

100>ul (2x10^ fflj|S/'j7:n;K ji7 ^J^-^flSh^MSS^ttii 

20:1 h'S:?)) mmi^tzo Miz^ mm. gds 0.0025-2.5/^ - 

g/ml h'S:?) cfc^i^SPX.^ 37°CT- 4 BtP^;S;5&^-i±feo ri/— h ^^^C\:0'^b. 

7i®^'Cr«^^y^1-^:ih(z ct !3^tofco ADCC tStSfiT^ (II) lzXV)^m:io 



ADCCrSt* (%) = — -■ \ "^^^^ 

"Cr a - g ^5^^St "Cr S 
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YB2/0-GD3 ADCC rStS^^Nb. ^V^T* SP2/0-GD3 ^p<^ 

im-. NS0-GD3 ^Jn;^> CH0-GD3 ^Jn;#:®|li(3^V^ ADCC rStt^^ b:to 
^CfflV^fc^gm©^'&?>NS0-GD3^^^^rL#: (302) NS0-GD3 :^r^ (GIT) T'ti. 

^n^©ADCC?smcM{i^si)S.n>fe7b^-^:^co W.±®^^{i. tn;^^® ADCC rSttfi. ^ 

1. Jrtt — D^^> 5 — aMt CDR ^fflm^^O^^^SW® 

(1) h ^oip— ■x' YB2/om^fflV^fc^0m®'ftS^ 
W097/10354 izmmcOiK^i 5 Hzr^ — allt CDR 

(J^iTs m hIL-5RaCDR ^ffii7i#:i:^HBf i> ) ^-pKANTEX1259HV3LV0 

.§^S«1*{3#AL. M^1*^iliRT^:i^T-mhIL-5RaCDR^*ttn;^^®S^^0 

^JiS * J-^iT O ct ^ (3 b T ft M U fc o 
mhIL-5RaCDR^=fitmf*:^?i-<^^5'-pKANTEX1259HV3LV0 ® 5^zg * 4xlO«W© 

^ h ^zcD— -7 YB2/0 ifflga-Njii/^ h D^^u-fyH >s [i^-r y Ds;— 

(Cytotechnology), 2, 133, 199Q](C J; D^A^^' 40inl CD RPMI1640-FBS(10) {C^^ 
Ls 96 >^:c;i/tg«ffiru-h (ffi^-<-^^^ htti^) (3 200/^1/ ai;i/-r-::?^vib 
feo 5%C02i' >:^i-^-^-f^-r- 37''C. 24 ^P^J§«Lfc^. G418 ^ O.Smg/ml (z^c 
?.J:d(3^iPLT 1~2 MPB^ig«b:^co G418 ltt4^^t-ffm^m^®=i n --ift^iH^ 
b> ii5i®^i?)e>nfc'!7:n;bi:i9ig«±7i^[E]iKb. ±fi4J®mhIL-5RaCDR^*t*rC 
WCDiKWM^^'&^nMm 3 ® 2JM{3^Nr ELISA^fZct ipaiJ^bfco 

tg«±?t4' l^trt hIL-5R aCDR ^mifiW-(D^Mi^U^ ^ ntz t> z^JVCDMUU^^i^^ 

v>T{is DHFR mi^^m^j^.^mmLxtn^^mm^mm^-^^E^-^. g418 % 

O.Smg/njK MTX ^ 50nM ^tf RPMI164G-FBS(10) l^tfeJz l~2x lO^gBflS/ml {^^feSJ:^ 
{c^<^b. 24'>i;i/ri/-h (Greiner^tM) (c 2ml "T^^a b;to 5%C02-(>^^ 

92 



?f^«te^'»®ii5i*^^*?) tL^^ ^^^)i(D^m±m^(D^ hiL-5RaCDR ^mifo^otm 
^^^^^mmm 3 cd 2 Ji^z?^r elisa d^ij^l^co i^m±m^i^ifi ihl-sr 

mizX^. MTXiiJg^ lOOnM. ZOOnM hlli^^±#^-^s Mmmz G418 ^ O.Smg/ml. 
MTX ^ 200nM cD?iJST'^tf RPMI1640-FBS(10) i&t«Ji5inrtg:b^-3. ^hlL-SRaCDR 

■r «-l,6-:7 ;b b V y ^ ^— tf 0«{E^cDfe¥t)©^«^*ffl ^fe^*^ 

^^^Tii^^^x^x^MW^m ( s^a^^ff:-:^ < (STfjm 1 ts 1 # 3 ^) • 

l#±fe 43:^^6)) {CFERM BP-6690 hbt^ffB^tiTV^So 

(2) CHO/dhf^-«*fflV^fe^0m®ftS^ 

W097/10354 t::ia«®jn hIL-5RaCDR ^fltiri^^^^-^^^ ^-pKANTEX1259HV3LV0 ® 4 
//g:& l.exlO^^Jia© CHO/dhfr-W-Noil/^ hD4<b-S^3>^ \.-^^ h^^^^n 
s;- (Cytotechnology),^, 133 (1990)] tzJ:D«A^. 10ml ® IMDM-FBS(10){3^ 
^b. 96 ^3.;btg«ffl^U-b (SMSS^ttM) 200//l/'t7^;i/-r-o^ribfco 
5%Cd2^>^^-<-^-P^T- 37°C. 24 BtPe^ig^bfe^. G418 ^ O.Smg/ml ictjiSJ; 
•5Jz«bT 1-2 31P^tg«bfco G418if5tl^^^>-r?F^M^i^®=iD--^tti^^^ 

i9l§«±fi^[l]iRU ±?f 4^®$T;hIL-5RaCDR^*iin;i^© 

mJ^lg^rSt^^^SS^J 3 © 2^M^z^^-r ELISA^{3ct ^3^BlJ^b;fco 

Jg«±?«4' hIL-5R « CDR ^Mta<*:® ^m*^^-<* ti^c :n ;b©Jf$aSm« 
V>T{i^ DHFR a{E^li<t>il?.^^JfflbTi7i;#:^0«%li»n^^±^S6^-e. G418 
O.Sing/iiiK MTX^ lOnM^tf IMDM-dFBS(lO) ^ilfeC l~2xl0'«/ml {c^c^ctoic^^ 

24 {^mm'^^m.) o.smi -f^^?ibfco s^oco^-o^^ 

^_^_psg-^- 370CT' l~2MFB^t&«bT. lOnM MTX iir^4*^^t-ff^HS^^^i^*^^^ 
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lOOnM. SOOnM M^mz G418 ^ 0.5mg/ml. MTX ^ SOOnM commx^^ 

tf IMDM-dFBSdO) tgifeT-ii5ilnTtg*^-^s ifC hIL-5RaCDR ^mifm^M^mT . 

(3) x'r^^^J^n— -N'NSO^^ffiV^fc^MiaJiaoftM 

-\^^>h> (Yarranton) [^W ^ P i^- (BIO/TECHNOLOGY), Ifl, 

169 (1992)] {3t^ev>. W097/10354 fzf3«©in; hIL-5RaCDR ^Utiii^mm^^^- 
PKANTEX1259HV3LV0 ±(Dtjii^ H ti:at>* L H cDNA ^fflV^Tirt hIL-5RaCDR ^ffiiri^^ 
;^^/7^-<^i«b> NSO «^ff$Mfe^^bs trChlL-SRaCDR^Mm^^lS^^rS 

{Zct^^-m-fb (^D-wb) ^frofeo 1^. mmm 9 {3^>-ra-i,6-y=35/;i/h 

2. Jn;<*:cDhIL-5RaJz^-ri)*g^rSt4®?l'J^ (ELISA^) 
Jn;<$:© hIL-5Ra {zMf S^-^tSttfiiiiTOct a i^xm^l^tzo 
W097/10354 IzmmcDtn hllSRa-^^ 7.tfii^mi257 ^ PBS T- lO/zg/ml cD^i^{3# 
f^bfe?§?S© 50/zl ^ 96 -i?:!!;!/® ELISA ffl^ri/— h (Greiner tt^) ©^g--^^;!^ 
{3^n^-n^r£U 4''C-e 20B#F^S^&^^fco ^Si^■^#. 1%BSA-PBS >^ 100x^l/'>:n;i/ 
-e^P^. g?aT' 1 B#P^S^&^-&T^#t-^7Si4«^:7-D<y^b:^Co 1%BSA-PBS 
T. W097/10354 tzi3fg©pj^tt hlL-SRct ^ 1%BSA-PBS T* 0.5//g/iiil ©iigt^f^b 
50/zl/'>3i;bT-Sn;is 4''CT- 20 B§F^.SJ^^^ -l±;^::o 

Tween-PBs T-?5fert^s mnmm^o:>i^m±mm.\^^i±'mm\.tz\i hm cdr ^mtiiw^ 

Tween-PBS T-i5fe#^. 1%BSA-PBS T* 3000 f§{z#f^b:t^;i/:r^i>^*— b'^f^-V^m 
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t h IgG (H&L) irt^^-g (American Qualex4±S^) ^-d:tjiii^mm.tl.X. 
:r;i/T'SDX. ^ST- mr^SJi&^^fco >gJI&^> Tween-PBS T-?$fe^^. ABTSSKrt^ 

3. mhIL-5RaCDE^*tirL#:©!^l^ 

(1) YB2/0 wa*®^^^fia®t§#st>-iA^^©^M 

±I3II»J 3 ® HI (1) T-^§^n:^cijT;hIL-5Rc>:CDE^*ttrC#§^0-r?.BM^m , 
«^n->:& G418 * 0.5mg/inl. MTX § 200nM ©aST^^fe GIT tg^ic 3xl0^« 
/ml tti::bJ:olzmMV. mmm^yy:^^ (Greiner ttS^) 200ml ■ro^ab:^Co 
5%C02-^>=3ei-<-^-F^T' 37=CT 8 BP^±§«m> ig«±?i^[lliRUfco tS«±?i 

:&)»Mbfeo mm\.tzmhll-SRaCm^mmm±. YB2/0-hIL-5RCDRi^;^^h^f^|■{tfco 

±tBiiJs^j3®iJi (2) ■vm^titzmhii-sRaCdi^m.ijii^^^m-r^^mmm 

D->^ L-Gln ^ 3mMs CDLC ^ 0.5%. PF68 ^ 0.3%©?iJST'^t? EX-CELL302 
tgifetc 3x105 m/ml hti:^J::olzmmv. 4.0L :^f±-^Ch;i/ (s^^5i^4±M) 

hll-5Ram^m.W.i^^mm\.tzo mmLtz^Ml-SRaCdR^mifimt. CHO/d-hlL- 
5RCDRJrL«;hSf^{tfeo 

(3) mmmm^(D^MmmcDmmRV'mi^(Dmm: 
±tmMm 3 © 1 11 (3) xn^titz^ hiL-5RaCDR ^m.m,i^^^m-rmmm^ 

iifla^n — >^-\^^>h> (Yarranton) (Bco:^^ [/■^^^/y^'^y^uV' — 
(BIO/TECHNOLOGY), 111, 169 (1992)] lzm\ tg«^s mm±m^\B\iUi.tzo ^m± 
t) :^>^m^ P h 7 -< — St>V;i/^.7i^*fflV>Ttn;hIL-5RaCDR^Min. 
{*:^mMbfeo rtMLfemhIL-5RaCDR^Mm#:(i. NS0-hIL-5RCDR irti^h^f^tt^^co 
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4. mS^Ltziiihll-SRamm^^i^CDmm 

aCDR ^mKi^(D^ 4x/g ^^^©^^ [^^-Y^^^— (Nature), 221, 680 (1970)] 
{z^^^oT SDS-PAGE ^^S:&t>-iKMS^M^bfco ^©^^^^ 4 b:^Co 
^4ElC^b/ccto (3. |iMb:fe#in;hIL-5RaCDR^*ttn;<*{i. V^■r4^^)#3l7U^^^ 
T-r-{±^?*:b5f^) i50Kd K/b^s 3lKi^{^TT-(i^ 50Kd ^i*^ 25Kd © 2 2^ 

CO;^yYi^U^^fifzo :inf>©^^M{i> iru#:© H $i:at>- L ^© cDNA ©^SiH^U 
A^esli^^n^^^* (H|«:^49Kd. L li : ^ 23Kd. : 144Kd) hW,^ 

-Stbs IgGM©|jift:{±. l^a^^i*TT-{i^^S{i^ 150KdT'feD^ 313^:^ 

{i^TTU^^I^© S-S ^^:b5^»T^tts m 50Kd ©^^M^^^o HMh$^ 25Kd ©:9-^ 

T ;i/ (Antibodies: A Laboratory Manual), Cold Spring Harbor Laboratory, 
Chapter 14, 1988. ^ y ^ D-±;i/-T>7^^ ^^^^^ X : rU >e/r;i/X-7-> h*-r 
"7^=7-^:^ (Monoclonal Antibodies: Principles and Practice), Academic Press 
Limited, 1996] h— gtbs hIL-5RaCDR ^Mtrtft^^iE bV^=lt3t©l/L^^^t b 

4. m hIL-5R aCDR ^ffitri;f*:®tSt4Wlffi 
1. i/i;hIL-5RaCDR^*tin;#^©hIL-5Ra:(3^-r§^-&rS14 (ELISA^) 

±fB^SS^J 3 © 3 mx-m^flti 3 fflM©*SMm hIL-5RaCDR ^mfm(D hIL-5Ra 
Iz^-r^^^^'&.^'^Mm 3 ©-2 JSiz^N-r ELISA.^Jz J; K) i>J^ bfco ^ 5 HlJis ^iP 
ramhIL-5RaCDR^*ifiT;^*:©m)^^^<b^«5S^^+4*t^t=l"bfc^m-^^i)o M 
5 3M^©irthIL-5RaCDR^1Stri<*:{is (${Si5l^© hIL-5Ra {c^ 

t-§^^tS'tt^^^bfco ci©)^m{i^»J2©lii©fgm^|5]^{::. m^cDiKWM-^ 
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2. ifthlL-SRaCDR^^tmft:© in vitro mi^^TStS (ADCCrSt^) 
±mmMm 3 © 3 J^r-m^titz S mmommtfi hIL-SRaCDR ^*tm#:© in vitro 

(1) ^fi^M^r-SO^i^ 

W097/10354 izW,m(D hll-BRamR-U^/Sm^^m.LX^^^'^^^ T CTLL- 
2(h5R) ^ RPMI1640-FBS(10) ^g±feT-±g«b^ lxl0^|ffljig/0.5ml h^^ctofc^^b. 
WL^>&mn-^-^^ Na2"Cr04% 3.7MBq ^Sinx.T 37°CT- 1.5 ^P^>5^&^-li:. m*^E5^ 
M^«§^bfeo RPMI1640-FBS(10) ig±feT-^?SSt>-^'C^^^^<^(3 cfc D 3 0 

^itN^S-^^s RPMI1640-FBS(10) i§Jfe% 5ml Sl]x.s 2xlO^«/inl tdslMb^ ^fi^lffl 
flS^r-giibfeo 

(2) =cy ^■^^-mmMmomu 

mnX^MiS. SOml ^^5g^bs ^/-^U >:^ h U "^A (S^ffl^SS^M) O.Sml ^An^ 
^-^d^lztg-B'feo ^ti^ Polymorphprep (Nycomed Pharma AS ttS^) ^fflV^T^ffllJi 
B§»(C^^V^. .m^^^bT#WJl^^^bfco RPMI1640-FBS(10) J§ife-r' 3 lE]^iC^ 
^glbT?5fe#^. i§it^fflV>-C 9xl0^«/ml ©itST^^^^bs ^:7 3i^^-« 
^r-g^bfeo 

(3) ADCC fSt4®«'J^ 

96 '>ai;i/U^j£7°lx- h (Falcon tti^) ©#-^7 ai;i/f::±iB (1) T-ilMbfc«M 

flg^r^© 50Ail (lXlO*«/'>a.;U) ^^?±b}^Co ^^OT' (2) T'UMb^^c^c^ 
^— 100 /il (9x10^ 

90:1 ttb^co hIL-5RaCDR ^*tiA#:<&^ft^iiJS 0.001- 

O.lAg/ml h^-i)J:^(cJn^. 37''CT' 4 ^P^Sj;&^-l±fco >S^&^s ri/— hSijS'tA^ 

— m^M. m^mm(Dftf^y)\zmw^^m^^x±m}inm(Dmv^^n\^^. ±?f© 
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±mcO m.^m^-r^:itlzJ:,y)^Sdtzo ADCC rS^4«±tufB^ (II) izj^io^&tzo 

i/t^:©^-^. YB2/0-hIL-5RCDR in;#:i)Sg4)^gV^ ADCC fSta^^b. ^V^T- CHO/d-hlL- 
5Rmm,i^s NS0-hIL-5RCDRin;#:®|lit3^Sl> ADCCtSt4*^b;feo U±(Dmm±mMm 
2 ® 2 yMcD^mtmmiz. irift^O ADCC rSilJis J;c)T;^# 
<^^§:l^§^bTV^:2)o Mt3s 2 MM^t: h-fbinft^CDl^-rtLCDJ^^^) YB2/0|ffljBS. 
T^libT^cJru^^^gc^^v^ ADCC rSt4*^b:fc:ih*-e>. YB2/0 m^fflv^Sdhtz 
J; I). ADCCrSt4®^V^i^;#:^MJtT^?)Clh*5Bg^^h^Co7^o 

3. mhIL-5Ra:CDR^fitiru#^® in vivo f3:fe(t.^rStaM 
±HBIIWJ 3 ® 3 JlT-# 3 a^.cDi^S^irthlL-SRaCDR^tetrL^:® in vivo Iz 

m.mm=^y=Mzi(i-r^mH'^m^^m\^tzo 

^-^^if;i/{C|]gBJ; D hIL-5 (liig^Sfi W097/10354 iz^m) ^ T' 1 

B 1 0. It 14 m-'m^J^T^^^-^i^tzo ^mtKhll-SRaCm^mifm^ OB® hlL- 
5 1 BtP^ta{c O.Smg/kg T#M[^{3#ln]^S# Lfco iA;ft:#^S-^f¥^:3 > hn — 

;l/hbTffll^feo jn;#:iS#P(i=&f¥ 3 m (No.30K No.302s No.303. No.401s No. 402s 
No. 403. NO.50K No. 502. No. 503). fKm¥^-¥m± 2 gS (No. 101. No. 102) 
^-f -^f;^%ffll^feo 7 BhuJ;!3^#^42 BaS-e^^69(3^ 1ml ©I&M 

03S^^^ 7 mtC^N L;^Co ^ 7 EICZ^N ct ^ {3. YB2/0-hIL-5RCDR ffm^i^-^i^tz 
mX'it. !k^tifmm(Dmmi^^±izmi^tltzo — ^. CHO/d-hlL-SRCOR JrC#:®^S# 

T-$)o7to NS0-hIL-5RCDR m<*;©^4-S¥T-{±. ^^^S^^fPSiK^fflfi^.® ^^tlT. ^0?A 
mit^Tt'^X'^^tzo 

W.±®^^(i. in vivorSt^fi. :£M^::fflv^§KJ^m{3J; oT^^ < 

^^Lt^fr^lyXh^^o Mic. mhIL-5RaCDR^1im<$:T-(i^O in vivo fSt4®^^{i. 
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1. 2-7- ^ y f U V^ISIM^ (PA-fbsj^lB) ©HM 
*^Hj0t h'fbin;#*^^{^ci:^^iP7jc^^{c-ti>7';i/^^^*b;feo ^^^^^ 

•7* • j:>^-r ^Di^— (Method of Enzymology), 263, 1982]o tK^i^>^|^ 

T; h U-' (J. BiochemJ, 2S, 197 (1984)]o MTte^sibfcMil (PA ihmm) 
Surperdex Peptide HR 10/30 :*7^A (Pharmacia tti^) §fflV^T^M#^^^^bfco 

mmm^^^'t^mmmi^xnm^'i±. mmvAimmt i.tzo 

±mmMm S ® l Ii©^^T-^»J 3 Xi'^m^titz^m^ hIL-SRCDR t^L'f$:^30V^-C 
PA^b^m^^f ofc^. CLC-ODS yb^A "(ShimadzuttM) IZj^^hmmWPlC 'Q-^^n-:^ 

tzo mmmoa-L-yziiyv—iz i^^ymm^. siGMA^t^) ^vAihmm^zmmi^x 
m^h^n^^ (37°c. 15 ^p^). mmypicx^^Ltz (^8 121)0 ■r7.^'^^^>^-^m^ 

mi± 30 ^r^:5^ ^ 80 ^Pa1®«Bfflt:i^mf ^ CI t ^ laXaRa ttM PA -fbHII^ ^ >^*— F 
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a - 1 , 6- 77 n — ^-a^^g 


( (%) 


YB2/0 


47 




NSO 


73 





YB2/0 ^Ji^-e^S^^/c^ hIL-5RCDR ^fit^nfl^fi^^] 47%. NSO «-ei£0,$-&fc^ 
hIL-5RCDR 73%;65 n y Klt-^^^iSTnTl^^O N-Tir^/UiJ'VUr:' 

^^:y(D^mz.-y^~-^(D\{tLt^a1^^\.fzM^ (i^^T. r a-i, 6-:7 3— ^ ^|^o$S 
<i:t>«l2-r5) -e^ofco J;oT. YB2/0 ^fl^-e^fejg Lyh^TLft:^^ NSO IfflflST'^ 

h y 7/U;rni^^^^J;-5®!JP7K5^^?t-ct t) . -YB2/0 NSO *ffl|g*5j;tJ^' CHO/d ^ 

fl^-e^^Lfc^ hIL-5RaCDR ^MirL^^(7?^^^^^{:L^l!? Ls BioLC (Dionex M) 



2 





Fuc 


GlcNAc 


Gai 


Man 


ADCC?&t4 (%)* 


YB2/0 


0. 60 


4. 98 


0. 30 


3.00 


42. 27 


NSO 


1.06 


3. 94 


0. 66 


3. 00 


16. 22 


CHO/dhfr- 


0. 85 


3. 59 


0. 49 


3. 00 


25. 73 


CHO/dhfr- 


0.91 


3. 80 


0. 27 


3.00 


25. 73 



0. Ol/ig/ml 
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yzi-xcDmntm. YB2/o<cHo/d<Nso T-fet). YB2/0 mmi:^m 

cm/dhfr-mmr-^mLtzmmin. hii-sRaCDR ^mtfii^iy^ PA ^trnm^mmiVs 
cLc-oDs ij^A (m»^m) ^m^^^xmm hplc '^m^n-z>tz(m 9 ei)o ^ 9 mt^^^ 

t^Ts ?giii^P^ 35—45 ^P^}bS7Z3—;^:&i^;fe:fev^!^0. 45-60 ^P^7b5:7 u—^ 
o^ilT'$>o:fco CHO/dhfr-«T-^0bfeiJT; hll-SRaCDR ^MirL^*:{±. x''j7:;^^ai 

n~--^]iSQmm,r^m^'^tztA<^tmmi^s h^:^!^— -^YBB/om-r-^n^-y: 

^SS^ije. S ADCC rSt4m#:®^^ 

7=3— X^^^oMfltC^-^f ^l/^^>*^A<^fflV^T^ ^^3/ h$:nD— YB2/0 
hIl-5RaCDR ^m.iKi^O'^^^'ff^rzo HPLC (ia#ttS^ LC-6A 
^fflV^. ^^(i Iml/^. ASJSii^?aT'fTo:to 50idM h 'J 
(pH7.3) T'^ie-fbU. !mM^n:fetn; hIL-5RaCDR ^fitm<*:^f±Am. 0.2Ma-p« 

hii-5RaCDR ^m.iAi^^w^mm^hi^mm^tiZ'^M.Ltzo mRmm^. ^mm^ 
(lOA i2i)o ADcc m{i^m:^-r^h. mRmm'^(D:&mRmm^cD—mx^i)-m\^^ 

(100-1000 fg) ADCCrStC^^bfe (lOBEDo ^^Iz, #i!R#Si^^ oS^lB^©-^ 
:?P?> PA<bMmSs^S^Us CLC-ODS pb^ A (A#^±M) <&fflV^T3^4g HPLC ^^ff^tro 
5^ (Mil 11)0 #^0S«iS^{i^^ bT7i3— ;^<7)^cl^^|i^^^-^tr^<*^T■fe t>s mMM 
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mm 

YB2/0 «a*®jf^Hfem^ o->^i#fco ^tL^-n® yb2/o ms^^^mmm^^ 

^m^u h u h 2. u^y h 3 omm^m^. mmm 11 ® (6) cD:&mz 
^-oxn^tz^^. a-i,6-y zj—x^mztaummowj^it. ^fi^n 50%. 45%. 

29%T-feofco i^XT^ 3ne,®SS*4*. mGD3 ^^^m^ (50%). irt GD3 ^^^^iri 
(45% )s mGD3:3e^^j/t^ (29%) h^lBI-^o 

tfes ^»'Jl©2li (2) T-flMbfc CH0/DG44gBJiSS5fe® in; GD3 ^;^^in;#:©*i 
ll^lff ^^»J 11 ® (6)®:^^Jzt^£oTfTofc?g^. a-l,6-7r2— ;:^^^7h^cv^*i 
m®f!J^{i> 7%T-feo:^Co Ji^Ts :*:^*4§i)T;GD3^p<^Jn;«: (7%) hmMir^o 

■^^IZ^ m GD3 :3rP< (45%) hiri GD3 ^p^^irti*: (7%) $a GD3 ^ 

(45%):iAGD3 :3ep<^m#: (7%) = 5:3 i5ctt>* 1:7 ©fiJ-^T'^g-^bfco Cltl 
?>0^5is^^s HWJ 10 (D (6) ®^^(ztt£oTM^^tff^fTofc^^. a-l,6-7=3 
-y.-^mztii\^mmo:>m^i^ ZWo^^V^ 13% (^tfriS) ®SS3^^iii^b:to cin?> 
^l-:i.T^ mGDS^^-^mf*: (24%). JrC GD3 ^tnl^*: (13%) hmMT^o 

2. GD3 tc^r-SM^rStt^M (ELISA^) 

mmm 7 ® 1 isr-iiMbTta-i^e-^zj— ;^^^t;t^cv>*iM®fo-&©^75;s 6 mm 

(Dm GD3 "^iKi^^CD GD3 (Sffi?L^4±M) {3^-r§^^tS+4{±s ^WJ 1 © 3 Jitc 
^1" ELISA mizj^<om^{.tzo ^©^m. ^ 13 miZ7jki.tzXoiZ^ e ^^©in; GD3 

0-m*)|5l^© GD3 fd^l-^^^rStS^^Nb. a-l,6-:7 =?— 
fc^l^^li©f'J^tt. mi^(Dmm^^i^mzmm^-^^ti:\.^^hmMi^iy^tti:^tzo 
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3. t h p< ^ y —-^mm^i^M-r^ adcc ^^(Dmm 

iji GD3 ^^^irC#:®b G-361 (ATCC CRL1424) IZpiT^ ADCC 

(1) ^SStj«^r^cDrai^ 

t h^^y— -x'TO^ G-361 £D IxlO^M^Sii^b^ ikm^'^rnX'^i^ Na2"Cr04 
§ 3.7MBq ^«Anx.T 37°CT- 1 ^PJS^&^-t±. m^MM^^iiLjfeo S/iS^. 1§±I& 

mnX^mJtn. 50niL ^Umh. U >± h U a (?f7R^^^±M) ^ O.SmL ^ip 
x.^^7^)^^3?g-l?fco ^tl^ Lymphoprep (AXIS SHIELD ttM) ^ffiV^T^ffll^^B^»^z=ge 

v^. Js^c^^^ (8oog. 20 ^m) vxm^mm^'^^^i^tco mmx s m^'C^^^ 

(1200rpin. 5 ^m) bT?5fe?t^> i§±fe^fflV^T 2xl0^m/mL CDmmxmmmL. t 
h :7 :ii ^ ^ — IffljjS^gr-^ b 7"c o 

(3.) ADCC rSi4®f JJ^ 

96 r>:n;i/U^jaru— h (Fajconfti^) ©^S-'j? ^;i/{z±|B (1) T-HM b:fe^65lffl 
flS?^^^® 50//L (lxl0^m/'>^;b) ^^r±b/io .^;?:V^-t:±fB (2) TiiMb:^cth 
Ji^oc^^^— m^gM^ 100/zL (2xl0'»/>j7ai;K t: h ^ ^— «h«fl^ 

«®lt«20:l i::^:?)) ^Jnb/to .^e>i3. Jft GD3 ^^^^^ ^Jj5i;>($:$::g.g|§^gjg 0.0005 
~5>ag/niL ii^i:^ J:a{CjD;i. ST-CT' 4 B$P^;S;^;^-l±7"co r^-h§3S'C^^ 
^b. ±?t4'® ''Cr >^-{-T?a'J^b;^co g^^M''Cr«(i. b ha^:7 

IZi^mcD^^s t hjn^oc^^— $fflJia^r^®it^3!3{C Imol/L ©^^^M^^^Db. 
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(%) l±mm^ (II) izX^^ibtzo 

^©trC GD3 =3f-^ ^trC-f^iCD^S-aajg (0. 0005—5 /zg/mL) {3 jb'ft^ ADCC tStt^ 2 
^A^*:^— (A. B)©ai:7^^^— «$fflV^TSy^LfeS^^^n^tL^bfco ^ 
14 cfct>*^ 15 El{Z^b:fccl:^ Jri GD3 ^irtft:® ADCC MtS^i^ V^-ftL^in; 
<*:iiJ^i3i5V^T a-1, 6-7=1 >5:V^^^®iIJ^(3 Jt#iJ bT±#t-^Ml°]^ 

a-l,Q-y^—^^^tztj:\.^m^^2 4%. 2 9%. 4 5 %:fectl>- 5 0 %© ADCC rStt 

1 3%i5J;t>*7%T-{±. ADCC rSt4{i{£*^-:> fco :ii:7:n^^ 
— h* ^^S'S^ o T 4) IsI^T- o }h o 

^ffi^?«J 8. a-l,6-:7 33.-;?;^itfc:feV^Mii©iiJ^©S^=c?)tn; CCR4 ^^^ffH^om^ 
1 . In; CCE4 ^m#:®^^^li«®'f'^^ 

WOOl/64754 IBtgCDm CCR4 ^^p^ ^inl^*:©^ >7^A^^3^-<^ ^-pKANTEX2160 ^ffl 
l^T^5^; CCR4 ^tn;^*:©^^^0»^i-:>lT® ct O (3 LTf^Mbi^o 

(1) ^'y h ^aiD--T YB2/0»^fflv^:^c^m«®ftS^ 

10 /zg ©JrC CCR4 ^^pi ^tn:<*:%]^-^^ ^— pKANTEX2160 % 4xlO'^JiS®^ h ^ 3i 
D-^YB2/0W (ATCC CRL1662) h n^nu — iy 3 h^^^yns^ 

— (Cytotechnology), 3, 133 (1990)] cfc !3 # 40mL © Hybridoma-SFM- 

FBS(5) [FBS (PAA>4^*^ h U-Xtt^) ^ 5%^tf Hybridoma-SFM (-f >ti'ho 

i^:!^y^±m)] izmmv. 96 '>ai;i/tg«ffln/— h {^:^-<—'^^^ h^m) 200 

/zL/'^:r;u-ro^r±U:^co 5%C02 ^ >^i-^-^— F^T- ST^a 24 ^P^lSSLfc#> 
G418 $ Img/mL i3?^in UT 1—2 51P^lS*bfeo G418 ittS^r^rJf^W^J^ 

CCR4 :3r ^ ^fiT;#:®trLi^^-&rSt4^IIJS«^J 8 ® 2 lSi3«® ELISA Sic cfc !9 SjJ^ Lfco 

104 



Ji. dWRMBi'^mmm^mmVXifhi^^mM^miJU^'^^E&OX'. G418 ^ Img/mL. 
DHFRCDPlS^JT-^a MTX (SIGMA tt^) ^ 50nM ^tf Hybridonia-SFM-FBS(5) tgifefc 1 
~2xl05«/ml {ci^^S cfcat::^^^b^ 24 ^j^)lzru—h (GreinerttM) 13 Iml T 
o^abfeo 5%C02'1' >dr^^-^— f^T' 37°CT' 1~2 MP^±&«bT^ 50nM MTX Bte 

iru CCR4 ^lrLi$:cDJrLJ^^^7St4^««^J 8 © 2 JiHB«® ELISA S(3 J; D ?pij^ b;^Co 

±IBi:l5l«®^^{C J: MTX ?iJg$±#^-&s MH ^ 200nM ®?gigT- 

^tf Hybridoma-SFM-FBS(5) i^ifeT-iiMRltlA^Os JfC CCR4 ^Jn;#:%«^0-r§ 

-fb (^D-Wb) ^fi^V^s f#f,nfc^n— Wb^^ KM2760#58-35-16 i::S#{:}-:^o i^. 

(2) mmumm^m^^^tz^mmmcDi'^m. 

trt CCR4 PKANTEX2160 ® 4/zg ^ 1.6 x lO^^flgCD CH0/DG44 

mm^=^\y^ ht3n-'U — iy3>m [it-^ h^^^yoi;— (Cytotechnology), 2, 133 
(1990)] iz^ ^mxm. lOml © IMDM-dFBS(10)-HT(l) [dFBS (-f > tf h n ^ V^H: 
M) <fe 10%. HT supplement (-f > f h D i; oi >^±S^) ^ 1 {g?imT"^tf IMDM i^ife 

('f >tf >Di;:n>4±S)] 96 '>:ii;btg«fflrL/-h (^M^^^ttt^) IZ 

100/zl/e7a:;i/-ro^V±Ufco 5%C02-1' >^:x^— ^— [^T- 37°C. 24 ^Pe^tg* bTc^s 
IMDM-dFBS(lO) (Stf FBS § 10%-C^tf IMDM i^ife) izmm^^V. 1~2 iiP^i$«b 

ntz^:^)v^[)i^m±m^\^i^i.. ±m^cDiK ecu ^?^=^ifm-(D^Mm.^nmm 8 
® 2 jgiaa© ELISA ct D ?iy^ b /t o 
tg«±^i4'(c:m CCR4 ^;^'pm^(D^mi^Uf^^nfz^ ^)vmmuw^\<z'D\^x 

a. DHFR «{E^iii|im§fiJfflbTin;i*:^mM*li;!lO^-li:S@e^T% MTX ^ SOnM ^tf 
IMDM-dFBS(lO) i^ifetz l~2x 10^ ^Jlg/ml J: ^ (z^® b> 24 in ;b "T* b - h 
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mmi^mi^x. sonM mtx m^^^-Tjfmmm^'tmmvtzo mm^misb^ntzO=^ 

;l/©?f^Mfe^^30l^T{i. ±fBi:|5i^®^^{c^ D> MTX 200nM {3±#^-l±. 

m^^iz MTX ^ 200nM CD?iJgT-^tf IMDM-dFBS(lO) i§ifeT-it5iqItg>b^o. m CCR4 ^ 
^^in;#:^^S^0-rSff$Kfem«^^i7^o l#e>tlfc?F$Hfem«i± 5-03 ^t^mftzo 

2. in;^CCR4glS^-^r^ KlC^-r?.3^^?St4 (ELISAS) 

ifi CCR4 ^iJt«::b5Si^>U#^ b h CCR4 mm^mm^y^ F ^ bT'ftl^i^ 1 (IB 
^J#-^ 25) ^igiRb;^^o ELISA J; ^tStt?PiJ^icffi Wi, Ji^T^^^T* BSA 
(Bovine Serum Albumin) (:^:^^-r 7^;^i^ttM) hcD=i >>?:x^— h ^ft^b. inlJ^ 
h b-Cffll^:to T^JiiDib. 10 mg ® BSA ^^tf PBS 900 mL 100ml (D 25mg/mL 
SMCC [4-(N--^l/'l' 5. h'^^^;!/) D^:3r-t>->-l-:t?;i/:^*:^f> U ^7^i>';/ h* N-t 
Fn:^iri>-tt^i>>^ ^ \^:iL^y^)]y] { -^'-^^mhrnSQ m^^^ vortex b55:d^^?gT 
b^ 30 ^P^f^-D < !9 tm^i^tzo 25 mL PBS X'^mitLtz NAP-10 :*3^ A^h'CD>5^;i/ 
5j§7b^A{z^;;&M ImL ^7-^^^ bs 1.5mL O PBS T-^i±l^-^±yt?tiBrt* BSA-SMCC 
mmtLtz {Az&oWl^iy^^ BSA?iJ^^»m)o 0.5 mg ©^b-^tl 1 250mL PBS 

^SPX.s ^5t:iNT- 250mL DMF ^Sn^T^^{3^M^-i±7t#. luMO BSA-SMCC (BSA 
1.25mg) § vortex TT-^JnbT 3 mm^^ < ^Mm^tzo ^JltM^ PBS IzMl. 
T 4°C. -B^SIffb^ m^^& O.OSXh'fe^ J;^{C7"f^'^b::^ h '^7A<S:^i]^bT^ 
0 . 22 mm 7 ^ ;i/ — T- 5 b BSA-'fb^^) 1 mm hi^tzo 

96 5=^:cD EIA mru-h {^"^^i—m ±i!i®J:^{3^Mb5t33>i^^>^- 
0.05^zg/mL. 50/zl/'>^;i/T':^Y±bs 4'"CT— BfeltJia bTDS*^-y-:to PBS TiJfe 
1%BSA-PBS % 100>aL/'!7^;i/T'jQ^. ^^ST' 1 ^r^^^&^-iiTa^T ?)rSt4* 
^:rD'y^b:fco 0.05%Tween20 ^^tf PBS (JUT. Tween-PBS iiaiat" 

s) x-m^m. mnm^wo:>^m±m^ 56jllU'^^}\^x1]u^. ^ux i b#ff^;^/j&^ 

"^tzo KJit^^. Tween-PBS Xr^^'^. 1%BSA-PBS X 6000 {giz#f^b}^^ 

)V:t^iyV—ifmm^'^in\i h IgG(r) (American Qualex 1±M) 
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Tveen-PBS X^^m. ABTS ^Kr-g^ 50yuL/e7 3i;i/T'Snx.T^B^-l^. 20 5% 
SDS mr^^ 50/zL/e7ic;bJpx.TS/i&^#±bfco ^CD^ 0D415 ^«iJ^bfco ll»J 8 

® 1 mxm^titz^ccM ^ifimt. CCR4 ^3^-ri)^^rgtt*^^b}feo 
^jg^jscDui (1) xn^titz^ccM^y-^mi^^^M-r^nmrn^m^^n- 

> KM2760#58-35-16 § 200nM MTX. Daigo' s GF21 (m^mMm) ^ 5%CDm&X^ti 
Hybridoma-SFM > bT h n i^^i >ttg^) i^ifeic ZxlO^lfflJig/ml t^§^(z^?gL. 
::^t::^-4f (SWi^^ti^) ^fflV^T 37"C®tl?a^l^T' Fed-Batch jt#tg«b 
:feo 8-10 Br^lS«bTIl]iRbfcig«±7iJ; Prosep-A (^U^T'tti^) ti^I^R 

^ KM2760-1 h^t3(tfco 

(2) m/dGumm^m(D^mmmcDi^mj5i.nmi^(Dmm 
mmm 8 © i (2) xm^titzm ecu ^y-'^mi^^^mT^mnm.mmsm. 5- 

03 15^^ IMDM-dFBS(lO) i^m^X. ISZcm^ypI^zi (Greiner tti^) IZX 5%C0z^> 

^sjL^-^—p^x 3TCizxmmi.rzo iSiB^> i^)is^jgA53>7;i/3i> htz^au?^ 

^i^T-±$«±^i^l^*bs 25ml(D?^SJ^^yyT — lzxmm^^^Wi. EXCELL301 igife 
(JRH^li^) ^ 35ml r±Abfco 5%C02 -f P^T 37°C{ZT 7 BF^±&«^^ 

tg«±^t^[£liRLfco Prosep-A (^U^'T'ttM) *•7A^ffll^T^ ^ 

m CCR4 ^^^tjhi^^mmvtzo mmi^tzifi ecu ^^^^iKm^ 

KM3060 h^m-ffzo 

KM2760-1 i5c};Z>* KM3060 ® CCR4 {C^T i)^'&YSt4^ ELISA {3<t D S'J^ bltSfg^^ 
|5l^©^^rSI4 $ ^ b o 

4. mm\.fz^CCU^;^'y^ii^(Dmm 
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A/jLg ^^n(Dl5^ [:^^^^— (Nature), 227,680, 1970] iZ^-^X SDS- 

PAGE ^^MRumm&^mmLtzo mm:Ltz^ifi gds ^?^^mmt. v^-rn^fe 

^mTC^i^TXit-^^mib^m ISOKd (Dm—(D^^> jl^^f^TT-ii^ 50Kd' tm 
25Kd (D 2 :$i(D J y^ifim&^ntzo <rtie>©^?*{is trt^:© H ii^t>* L cDNA 
(DM&mmifi^m^^ti^^^m (H ^ : 49Kd. L il : ^ 23Kd. ^'f-±i^ : l>] 
144Kd) h{5(S-S$CL. miz^ IgG ^©truft^fi. l^jl7E;^{^T-tr{i^^i(i*^ 150Kd 
T'^ !9^ 3l7t;^#TT-{i^^[^© S-S ^^^b^-^Kf ^ti. I^J 50Kd ©^S-^a^^o H il 
h|t3 25Kd©^^fi§itoL|ilZ^P^tl^i:V^a$R^ [T>y^^ ^^^^ X : T-^Tjf 
^ h U — •x'- a. T';!/ (Antibodies: A Laboratory Manual), Cold Spring Harbor 
Laboratory, Chapter 14, 1988s ^ u—i-JV-T^y' X : y V >i^yjV 
X 'T > Y - ^ ^ X (Monoclonal Antibodies: Principles and Practice), 

Academic Press Limited, 1996] i:— iltb^ IrC CCE4 -^ifi^d^IE bV^^^t®$rL^ 

5. a-l,6-:7:3— ;;^$it}fc:feV^^fI©fiJ^©M^?)tn;CCR4^^^irL#:©iiM 
mMM 8 © 3 li (1) xmm.\^fz. YB2/0 «S3fe©lrL CCR4 KM2760-1 

mmm 8 © 3 js (2) r-fiMbfc. cho/dg44 mm^^cDt/i ecu ^^'yw^ 

KM3060 ©^tl:9^^ff*s USS^^'J 10 © (6) ©^^^tz^^^oTfro /to a-\,%-yzi—:^-^ 
^:t55;V^^m©fJ-^{i^ KM2760 \± 87%. KM3060 8%T-$)o;to I^Ts Cin?,©SS 
3|^4%s mCCR4^p<^trL#: (87%). J^t] CCR4 ^tfC^: (8%) ^^fBT^o 

^?>i3s tru CCR4 ^p<^in;^ (87%) htnl CCR4 :^p< ^tnl^: (8%) |a CCR4 

(87%):Jn; CCR4 ^?^^ini^ (8%) = 1:39. 16:67. 22:57. 32:47. 42:37 

©fu-^T-M^b;to :iti^(Dm.n^mmmio(D (6) ©^^izb^tyb^oT^^m^^^ 

ff^C-:?feo Q:-l,6-7l3-X^^J^c75;l^MM©Sy^ii. ^tl^tl 9%. 18%. 27%. 
39%. 46%T-^o7to t:XT. CtLe5©^£3^^^^^^^iCCR4^p^^^r^#: (9%). Jn;CCR4^p< 
(18%). tn;CCR4:^r^^*n;#: (27%). CCR4 ^ ^ ^ trti*: (39%). St CCR4 ^ 
;^^ifii^ (46%) ^^i3-ri.o 
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6. ccM^^-<^:r^\^^zM-t^^^'^^^(Dmm (elisa^) 

mMm 8 © 5 mx'mmLtia-i,Q-yzi—x^mtzti:u'mm(Dm^(Dmti:^ e mm 

(Difi CCR4 =3r^ "ptimcD CCR4 gU^^:^^^ h* tz^f ^5S^?Sffi(*IIWJ 8 ® 2 {ZfB«© 

mnmyz.m\^fz^o\z^ 6 smom ccr4 ^jn:<$:{±. v>-rn^[5i^ 

inJ^^g^rStt ^« * ^ ^ V ^ C i: Tip h ^ 7!z o 

7. t h CCR4 «^3g«ttt^-r ADCC 7St4©fFffi 
i5iCCR4^^^tn;#:©t h CCR4^^jg«T-fe§ CCR4/EL-4« (WOOl/64754) 

^-r S ADCC .t^^T© J: o t LTSiJ^ U:^Co 

(1) ^65«^?i5cr»liM - 
WOOl/64754 {zMCDt h CCR4 ^B^UTV^^ CCR4/EL-4«® 1.5xlO'«$:ii 

WLm^^mm-C^^ Na2^'Cr04% 5.55MBq ^M^JO^T 37°CT 1 30 ^P^M^S^ 

■y-. mm^mm^mmLtzo ^nt^m. mm^m^^tzmm&v^m't^^mmmzx^ am 
?$fe#b. i^miznmmL. rcr3o^m7K^izmmi^xmm&!mm.^^mm^^^tzo 

(2) t h 3^ 7 31 ^ ^ -«7m-ScDfii^ 

«t#A*^iJfii eOmL ^^-^U >:^ h U -^A (fiTkM^ttM) ^ 0.6mL ^Du 

^wpifiizm'^tzo Lymphoprep (AXIS SHIELD ^ts^) ^mi^^x^mmmmiz^^ 
iiiC^^^gi (Boog. 20 ^m) {.xmrn^tm^-^mLtzo t^mx s [H]3S'I:^^^ 

(HOOrpms 5 ^f^) LT?5fe?t^> tgtfeSfflV^T 5 x 10^«/inL O^JST-S^^^ t 
hni7 3i^^-«^M^ bfCo 
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(3) ADCCrS<4®S'J^ 

96 r>zc;i/U^^ri/— h (Falcontt^) CD^S--^ ;ii;i/{3±|3 (1) X-mMLtzm^m 
m^^0[) 50ul (Ixl0^^1g/'i7ai;i/) ^^^l^l^tzo ^^V^T-±ia (2) T'liS^b^t b 
ai7:ii^<5^-«^?«^ 100/zL (5x105«/'>3i;K t hai7 
m®ib{i 50:1 ^iPbfeo ^^{3. iru CCR4 ^trC^^^ftJ^MJ^ 

0.0001~10//g/inL t^^ct^izja^^ 37°CT- 4 ^F^^jS^-frfco h 

^fch3i73i^^ — ^SS^?^©f^t3 ?3 {3 Imol/L ©J^^^r-S ^^IjD JifB m^cD 
Mt^^rV^. ±fict^© ='Cr fi^S'J^-rsci^l^J; !9 5}c46;feo ADCC fS^S (%) {itusB 

^ (II) IZX^^&tCo 

CCR4 :^^^m<*:®=S-MJg (O.OOl-lOvag/mL) iz^lf^ ADCC rStS^ 2 rS^M^A 
K±- (A, B) ^JIS^fflVNT?HiJ^b:fe^^^^n^-n^b;^Co ^18 

m^^nm 19 EI{::^b/rJ:a{-. in; CCR4 ^irCf*© ADCC rStt(iV^-rn®m-^M 
jglii5VN-r ^ a-l,6-:7 >&^:^5fev>Mm©i!J^{cl:b<^J bT±^t-^MlpI^^ b 
;to m^?iJe>b5fg{ttL{^s ADCC ^mti&T-r^o ini^^^i^ 0.01>t/g/ml a- 
l,6-yn-x^^rzti:i.^mmt^2 7%. 3 9%:feJ;t>-4 6 %£D ADCC ?S+ati(5(S|5ia 
©Hv^rS-ffi^^Nb^c^b^ a-l,6-:7=i— 7;^^t;fe^l^^M/b5 2 0 %^?i®in;'(^-e(i. 

ADCC mm±i&t^-^tzo :x.y :^^'^—mm(D}^i—tmti:^x%mmx$) 

9. ?t3E^JIS«l3:fe(tSa-l,6-7:3i/;i/ h-7>:^73i^— tf7tfe^®^^#J 

(1) ^mmm^'^^—^m cdna ©hm 

i^h Kn^^ax;^^3l^S^ (dhfr) ^i^S bJ^c^^ -f -— A;?.^$7 -^pMfi* 
CH0/DG44 «^ cfc >y h 5: D — x' YB2/0 « J; D . JiiT©^iiiT— 2^fl cDNA ^ 
SiMbfco 
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CH0/i)G44«S 10%^t^S^}^Mm (Life Technologies ttM) l<^m&(D 
HT supplement (Life Technologies ) ^ ^ L IMDM ±fe (Life . 

Technologies ^tS^) {Z^^SL. ExlO^M/ml ®^ST'^««±&«ffl T75 :7^7.n 
(Greiner ttM) Iz 15ml JSMUy^o ^fc. YB2/0 «^ 10% ^i^mJ^Mm (Life 
Technologies ^tiM). 4mmol/l L-GLN (Life Technologies ^m) ^ min L tz 
RPMI1640 (Life Technologies tti^) Izmmv. 2xl0^-(@/ml ®^JgT-#^« 
T75 7^:^13 (Greiner ttM) 15ml fSab;to ^ti^^ Z7°C(D SXCO^-O 

^^^-^—\^x-mm\^. mm i hBs 2 Bg> 3 bb. 4 BS:fccfct5 5 bs^^^^ 

l^^lO' m^miU^. RNAeasy (QIAGEN ttM) ic J; i3 ^f^CDB^B^»^C^^oT^ 

^RNA ^ 45>al c7)M®7j<{3?§i?b> RQl RNase-Free DNase (Promegatt^) ljuU 
•^^^jS® 10 X DNase buffer S^K RNasin Ribonuclease inhibitor (Promega ^tM) 
0.5//1 ^^tl^-nic^SPLTs 37°C-e 30 ^P^S;^:N^i±§:iht J; ^J^ff^i^yMA 
bfc^VA DNA^^^L:feo RNAeasy (QIAGEN 1±M) f^^RNA ^W^i^ 

50^1 CD^sSSjJciz^^lf L/to 

^^^titz^^(D± WkSjug izMly^ SUPERSCRIPT™ Preamplification System for 
First Strand cDNA Synthesis (Life Technologies ^m^^xm<t(Dm.BMWiz 
m\ (dT) ^y'^-C^—hLtzZO/J.KD^'^m.^W^^Jlt^^'uo^tizX^. 

-^^lIcDNA^-^figbT^co #?t^«fi*a-l,6-7=iS/;i/ h^>;?;7:n^— if (J^^T^ 
FUT8 i:^)V^o)s /3-T^^>cD^D — ->^*{3^i^;g;^■^r^5® 1 fSaJ^rt^s ^-^6^ 
PGR (Ccti)#3i^E^S^fi©^ftic{i^S/^^M© 50 'g#f^7K^r■S^fflV^. ^-^^-^ffl 
-r^ ^-C-80°CT-^m b;^cc 

(2) ^^-r -.— XMA:;^^-FUT8i5 J:t>-^'>' h FUT8 cDNA SS^Kf M-O^i^ 

^^-f r:-X/NAX^— FUT8 i5ctZ>'^ >;/ h FUT8 cDNA ^:9'»r>^©m^#^±^ 
T®^]IiT-tT-3fe (^20111)0 

b h FUT8 CD cDNA [i^^— • • ^n*^ Th'ir 5. X h U — (J. Biochem. ), 
121 , 626, (1997)] ^XUzT^ FUT8 (D cDNA [i/-^— • yty • /n'-i' :t d • 
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^S.XhV— (J. Biol. Chem-), 221, 27810, (1996)] J3±tii®±i^iH^!J(3^ LT 

^{zDNATjf i;^^-- ifExTaq (SMstttS^) ^m^X. (1) T'^^bfei§«2 

B @© CHO cDNA i3 J:T>* YB2/0 cDNA ^#'i?l;al ^^tf 25 ^^1 ©.S 

iiK?^ [ExTaq buffer (^?g^t1±i^)s 0.2inmol/l dNTPs. 0.5/zmol/l ilBitiS^^if^ 

etjr^-r^— (iH^o#-^ 4 i5<tt>wjs-^ 5)] ^mmi^. u ^ ^ — 

(PGR) ^frofeo PCR(i. QrCX' 1 ^mcDiumcDm. QrCX'SOfPm. 55'CX zofpm. 
IZ'CX 2 ^F^7b^e>^i>>SJ^"N^ 1 -^--1' LT 30 ^ 72*'CT- 10 

PCR^. 0.8%7^:d"D-::^^*;i/«mM{:i'etb. i|^^6^±iipi»TM- 979bp ^ 

GENECLEAN Spin Kit (BIO 101 :f±M) %ffiV^T)^S^Ls ^^MtK 10/zl xmHii^tz m 

Ts :?^>^p— ;^>i7';i/:?)^e>® dna m^(Dmm:izi±:i(D:&m^m^>ti)o ±mm^m^ 4 

/zl TOPO TA cloning Kit (Invitrogen ^±M) commWi^^^^X. y'^XS, K 
pCR2.1-\#Ab. ^>S/^&M^fflV^T:^J^S XLl-Blue ^^13— 3^>^C7):5^ [:7°DSy 
— 5=^^ >^*;:^-:^7*-if •:^5>3^;i/-r:t>5='^ — ;r7*--t?--r (Proc. Natl. Acad. 

Sci. U.S.A.), £a, 2110 (1972)] (Ji>lT. ::*^MB©JF^KSmi3(iCl®;^^^fflV>fc) 
lzJii:)mm^^i^tzo m^tirz±i±-^4 ty>m^::^ n——cD^% cDNA 
7^ 6 — ^^(D:&^ [y. ^ \y ^ ^ ' Y ' ^) V-—^ (Nucleic 

Acids Research), 1, 1513 (1979)] (J-^^T^ r^^ ^ 

^y^:7.S. h-(Z#A^tLfc cDNA ©J^SlH^aii. DNA i^ — ^^>-y--377 (Parkin 
Elmer ttS^) :fec);t5 BigDye Terminator Cycle Sequencing FS Ready Reaction Kit 
(Parkin Elmer ttM) *^fflb^?*^L. ^^(±W^-^7^;i/{C^^-3;feo 
t)iH^'J^^Lfe^T®#A cDNA^b^ -— X/nAX^J^— FUT8 43 J:t>*^ h FUT8 

(iH^!j#-^6:feJ:U^7{c^-r) (Dyt—y°>V-^-(>^'yU—A (ORF) gp^iS^fJ^zi 
- h'-r§^h§SS^.L}feo Cl®o-^PCR{3#^^*©Bg^^^D*^iB^y[^f3^<^^ 
tj:h^r^X^ h* DNA ^SiRbTto JUT. =§-r^X^ h* ^ CHFUT8-pCR2 . 1 ^^ctU^ 
YBFUT8-PCR2.1 h|(l->-ro 
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MT-frofc (^21H)o 

^-r. ^-^^ ^—X;\I^7.^—0-T^^y^ y h.mn (GenBank, U20114) ^ctt>- 
^ h /5-:P^5^>y>' AlH^iJ 1/^ ^ • T^S^^y K • U it— ^(Nucleic Acids 

Research), 11, 1759 (1983)] J: !9s. SIRH^^^i K>*'atf±tMiS^J^3^^fi^:fe7;^- 
VJ^—xy^^-^- (iH^iJ#-^9*'J;t>WJ#-^ 10 {c^f) ^mSYi^tzo 

^^IZDNA4^-U^^— fe'KOD (^#^^ttM) ^fflV^T. (1) -^^MbT^ig^Z 

Bg® CH0.«fi5fe cDNA j3ctt>* YB2/0 cDNA lul ^^ts 25>al 

[KOD buffer #1 (^^IS^ttM). 0.2imol/l dNTPs. Immol/l MgCl^. 0.4//mol/l Ji 
l3?ife^ii^M«i:7-^-r-x'— (i2^!J#-^8 43=tt>'9. S;t(ii3^!JS-^8 43ctt>M0). 5% 
DMSO] ^SiMbs PCR^^To?to PCR{is WCX' 4 -^mcD-bumcDm. 98°C-tr 15 #P^s 
65°C-^ 2 #P^. 74°CT' 30 #rB^iP?>^S>^;i&* 1 if-l' ^ bTs 25 -tt-f ^;1/^to^co 

PCR^. Mii&rS^ 0.8%T:trD-X^;bSm?i3cKi{3^U i^^61]iii|6»TM- 1128bp ^ 
mmLtzo Z.(D DNA »fiti3^b. MEGALABEL (^Siig^tt^) ^fflV^T. ^<>r®SiB^» 
(zt^ev^ DNA5'*^® U >^'fb*ff ^:fco ^Hi^Nr-gct D ^ — ;b?t^^^fflV^T DNA 
»T>T- ^ [elilSi U MStK 10/i b :^co • 

— r^;^^ K pBluescriptll KS( + ) 3//g (Strategene tti^) ^ NEBuffer 2 
(New England Biolabs ttM) 35/zl t^if bs 16 EnoRV (^?Siti4 

M) ^Snx.T 37°CT' 3^P^?^'ft:^J^;^^f ofco pH8.0 © lmol/1 Tris-HCl 

mmW. 35^^1 i5c};t>'^^B C15 Alkaline Phosphatase (IgMjtttS^) 3.5//1 

S^inbT 65''CT* 30 ^9-P^S^&^ii:a:i^{:iJ; DNA tI^JssOS^&U V^'fb^^f oj^o 
ci®S/i&T«t^b:7 icy — D D:^;i/A^ftm$a.Ei®^3i^y — ;i/tfciSS^ff v^. 
lUi^l b7h DNA »tM-§M®7J< 100//n3?gM bfco 

±M-^mz^^ ^ -—X)\K^^ —zmk^^m^n^k-^^r^^ v cdna s^feiiis 

^M- (1192bp) r^;:^^ K pBluescriptll KS( + )S5fe® EcqRV-EcqRV »f>t (^ 

3.0Kb) lA^K Ligation High (m#^m^tM) 5/^1 ^?g-&b. 16°CT- 30 ^P^.Si;&^ 

-fr^dhfCct t)^-^s/^;^^f oTto ^SJ^iM*^l^T>^^® xLi-Biue m^mn^^ 
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=g-7*^;^^ ]'izmX^tirz cDNA (Di^mmm. dna S^— ^^^^Vlt— 377 (Parkin 
Elmer tti^) iJcttJ^ BigDye Terminator Cycle Sequencing FS Ready Reaction Kit 
(Parkin Elmer ttS^) ^^fflbT^^U :&mitmi^'^-^'rjHz^-otzo :$imizX 
y)mW^^htz±X(DWX cDNA -—X/NAXiJ' — /?-7'i:7 5=->43ctt>*^ ^ 

h cDNA ® ORE ^ftlE^U^ri- K^-^ C ii^fit^bfeo CO^ t) PGR Iz 

^oM^(Dm^m^^mm'^miz±<^^rj:\,^y^~7.^ h-DNAssiRbfco j-^^it. ^ 

7*^ ;^ ^ h* % CHAc-pBS i3 J:r>* YBAc-pBS tm-to 

(4) FUT8;^^>^*- h':fectt>'P^gl5=3> hD-;i/®Hii^ 

=&mF*g® FUT8 jtfe^fi^ mRNA fe^fi^SiJ^f ^ ;t I^S^tdffl V^ S 7.^> 
^*-K^bT. 2^11 (2) T-f#;t^i''f-— X^nA;^^— FUT8 b FUT8 © 

# cDNA ^^m>i^ pCR2.1 ^c*I^^ii2,^;^r^^ ^ KT-S)^ CHFT8-pCR2.1 45ctt>* 
YBFT8-PCR2.1 EcqRI TiaJKrbiSil'fbbfc DNA *ffll.^:to FUT8 ^ScDl^gC 

3> hD-;i/hbT{is CHFT8-PCR2.1 43ctt>' YBFT8-PCR2.1 ©a^^s ^i^-T-— 
a;^^-FUT8 :fe.ttJ=^^ h FUT8 CDp^aJm^lE^iJO Seal -Hind II I m 203bp ^^^^ 
-fri)^^{^<:fc!9f#e>:afe CHFT8d-pCR2 . 1 :fc d; t>' YBFT8d-pCR2 . 1 . $(1|5S#^ EhqRI T 

wmi^mm^hLtzWA ^mi^^tzo i:iTiz^ (Dmm^mmr^o 

^■^^ -— XmAX^— FUT8 43 J;t>-^ <y h FUT8 CDX^ >^*— h'OiiMii^^C®^/!! 
■efTo:^o X^^$. K CHFT8-pCR2.1 2//g % NEBuffer 2 (New England Biolabs ^± 

m) 40^1 {z^^u 24 E£qri {^mm.n.m) ^mK.x27-c-^zmm 

m-itKJitl^^fT^tzo y^X^ K YBFT8-pCR2.1 Zus ^ NEBuffer 2 (New 

England Biolabs 40/zl {c^^b^ 24 ^fiO^il^^m EciiRI (^S^tltM) ^ 

m&izmL. ±fd.mmmmm<tKjit^izx^^^^ --x/^a:^^—?]jt8 :isxu'^^y 

h FUTB cDNA gp^^f^t^^tf EcqRI-EgqRI ^f^" 1Kb) 7!pr^;^5. h* CHFT8- 
pCR2.1 YBFT8-PCR2.1 J: ^ tltz^l t^mmvtzo ^RFt^mX^. lu 

g/ml J^>mmJ^^ t-RNA (SIGMA nm) ^fflVNT 0.02fg///K 0.2fg//iK lfg//zl> 
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5^^^ -— X^NAX^— FUT8 *5J;U^^ «y h YmS (Dp^^ziy h u—jV(DmW±^(D 
Xol^n^tz (^22EI)o DNA Tj^U^-^-- fe* KOD (^#l5i^1d:i^) ^fflV^T^ CHFT8- 
pCR2.1 i5cfct>* YBFT8-pCR2.1 Sng ^^tf 25^1 CDRJJ&M [KOD buffer #1 (^^mm 
^m). 0.2ifflnol/l dNTPs. Immol/l HgCl^. 0.4/zmol/l 3tf5T#^e^X^-f "x'— (12 
^lj#-^1143ctt>*12K 5% DMSO] SiiMLs PCR^froifco PGR {i. 94°CT- 4 ^P^® 
JD^CD^. 98°CT-15#F^^ 65°CT'2#f^. 74°CT- 30 #F^*^ 1 -tt-T 

hbT> 25 -tf-r ^;i/=fTCj:feo PCR^. Kjit-^m^ 0.8%TiSu—x^;vm^^W]izm\^. 
Wm^i^'mm^^m 4.7Kb ^M^Ufco DNA iiM-f^^bs MEGALABEL (^Mattti^) 

-;^?*^&§fflV^-r DNA»fM-§[lIiRb. MKtK 50//Uz^^b:fco ±iB-r'#feDNAm 
(5^ 4.7Kb) 5jul 4DJ:t>* Ligation High 5ul ^M^i.s 16°CT- 

30 ^F^;Sj:& ^ -y: ^ .:i {3 J; t) g B^^-fbSJ^^ ^ =fT o o 

>J:.^^m(D:&miZ^-z>X^^y^:^^ h* DNA ^#^b;^co #X-^;^^ KDNAtzMb 
DNA fy — ^ 31 >-y- — 377 (Parkin Elmer ^±M) ^Scfct^* BigDye Terminator Cycle 
Sequencing FS Ready Reaction Kit (Parkin Elmer ^M) Sffl V^TiE?ll?*^^=fTl.>. 
(BlX^;^^^ K{3#A^tL;t^^-f ^— X/nA>^^— FUT8 i?ctt>*^';/ h FUT8 cDP^gC^ 

Sifi^iJ Seal-Hindi 1 1 203bp t^^^\^ti:L t^mmi^tzo m^ntz^y^^^ 

CHFT8d-pCR2. 1 j5 J;t>* YBFT8d-pCR2. 1 ai^^^-To 

h* CHFT8d-pCR2.1 2/zg ^ NEBuffer 2 (New England Biolabs tti^) 
40//Uc^^L. 24 EciiRI (SMit^ti^) ^inxT 37°CT- 3 ^r^^i-fb 

>S^&$^fr5;^o r^^^ K YBFT8d-pCR2.1 2/zg ^ NEBuffer 2 (New England 

Biolabs ttM) 40/^1 {z^^bs 24 mUcDmmmm EcnRI (SrSitttM) ^Sn^T 
37°CT- 3 B^M-fbSiS^ff oTto ^>S/^^^^^®— 0.8%T:b*D— ;^y;u«Mr77cft{3 
«b. ±H3^i|5g^*v^fb;S^&{3ct X/NA^^-FUT8 h FUT8 

gP^^iritcDP^gP^SiS^ij 203bp ^^^{.tim^i^^ts EhqRI-EcqRI «T>t (^ SOObp) 
t^y^X^ K CHFT8d-pCR2.1 ^ YBFT8d-pCR2.1 ^ y) ^M^tifz:! t^mm^l^tzo 
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=&SjJ&?tc}:t3s l;t^g/ml /^>^Sfe*t-RNA (SIGMA ttM) ^m^^X Zfg/ul ©#f? 

® yMB^m^ mRNA fe^S § ?pij^-r (3 . ItS^ 

V^^:;^^>^'- Ki:bTs (3) T-#fc5^^^-— X/nA;^^— /?-Ti:7 5^>^'J; 

h/?-r^^>=&cDNA© OEF pBluescriptll KS(+){3^I^^3i^7^r^:^ 

^ h'T-^^ CHAc-pBS 43 J:Z>* YBAc-pBS Sa^MJM* Hindlll i5<i;t>* EstI T% 
m^MJPm^Hindlll *5J;I5£eiiI -t:^ =g-^^BT bitfl'fb DNA ^fflV^:feo 
^5^>^S©(^^=i> h n— bT{±s CHAc-pBS :fej;t>* YBAc-pBS CDa ^^^-Y 

Dralll 180bp ^^^i^'^^dtiz^y^m'^titz CHAcd-pBS ^^ctt>* YBAcd-pBS 
tu^fiMPS^^ Hindi 1 1 43 J: t>* Es±I T-s m#(i$iJIS#^ Hindi 1 1 43 cfc t>- Kenl T% 

mit}kcD^mxn-:>tzo y^^^ F CHAc-pBS 2//g NEBuffer 2 (New England 
BiolabsttS^) 40//1 }z?g^b. 25 #te©$iJ15g^^ Hindlll (^Sittti^) 43J:T>-20 
miiL(D Esil (^Mittti^) ^mK.x ST-CT- 3 BtP^Y^-fb^ji&^^Tofco — y^::^ 
^ K YBAc-pBS 2^zg ^ NEBuffer 2 (New England Biolabs 40 //I {3:^^U^ 25 

#{io^Jpg^^ Hindlll i^mmnm) 43J;t>' 24 Kml (^M5tttM) **nx. 

iz^i.. ±mmm.mmm^ti^m (zj:t)5^^^^-x/\A;^^-/?-7'^^>43ci;i>*^ 

>y h/?-T^^>=&cDNA ORF^*<&^tf Hindi II -Es±I »f>t43cfct>- Hindlll-Kenl KtM" 
($^ 1.2K1d) 7t)^r^;^^ h* CHAc-pBS 43 ctU^ YBAc-pBS J: D^^^tifed h ^fit^byto 
^;^;^•^rScJ; l>ag/iiil ^-^V^eS^fe t-RNA (SIGMA tt^) ^ffll^T 2pg//zK Ipg/ 

/zK 2oofg///u loofg/^zu 20fg//ii (D^wim^mmv. :iti^^^^^ ^-x^^ 
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(DmmitM^m-^n-otz im 23 m)o CHAc-pBS Zltg ^ lOOng/z/l BSA (New 
England Biolabstti^) ^^tf NEBuffer 3 (New England BiolabsttM) 100//1 Izm 
gfU 10 M^iiLOmmmmdmlU (New England Biolabs) ^iJU^X Sl'CX- 3 

^bSij&^ff ofeo m^jiBm.x^3L^ y—)]yit^m^m\^^x dna ^fM-^siRb. dna 
Blunting Kit (^^iBtti^) ^ffiv^. m<t(Dmmmiz^^x dM^mcD^m<h^n^ 

fz^^. >S«^2^^b7^o ^-r— ;&®>SJ^:^M^3^i. pH8.0©lmol/l Tris-HC1M« 

m. 35 1 j3J:t>*^JP® C15^fi* Alkaline Phosphatase (SSitttM) 3.5//1 

M eS-CT- 30 ^P^S^&^-arS CI J: !5 DNA ^^C7)JIJ& U ^^-fb^^frofco S^^ U > 

bf^ DNA m^^mM7K loul i^mmi^tzo m^i\k:&(D^mm± o.s%Tisu—x^j]y 
m^^miz^L. ^^^4 =-—xj\2^^^—j3-t^^> orf ^^m^ir^^tsm i.iKb 

©DNA»fM-*)mt^bfco 
±IBT-f#feJIJSU V^'fbDralll-Dralll if it 0.5//K I^J 1.1Kb ® Dralll-Dralll m 
4.5^1. Ligation High {m^mm^tm) 5jul §?g^U 16°CT' 30 ^P^S*S^-t± 
Scihtzj; D?^^M;j&%fTo,7^o ^S^^r^^fflv^■r^MM DHSa^^BM^i^bs =f# 
e>tLfc7'>fiy u >iiri4^D — Vet t)45r^®;^&{c:t^eoT#^7-^^^ K DNA^#^ 
b;^co ^7^:^ ^ h* DNA (C^b DNA i^— 377 (Parkin Elmer ttM) *3 J;t>* 
BigDye Terminator Cycle Sequencing FS Ready Reaction Kit (Parkin Elmer ^tM) 

Ikairi-Ilralll 180bp i^^^i^tz:i h^mM.Ltzo b*^ CHAcd- 

pBS tW^To 

^tzs ^ h/?-T^^> Dualll-Ilralll 180bp A^/Rj^U^tr^X ^ h** CHAcd- 

pBs tmmcDJim^mxi'^mi^tzo ^y^^s. h-^ YBAcd-pBs tm-To 

mzy^^:^^ h- CHAcd-pBS Zug NEBuffer 2 (New England Biolabs ^±m) AOjul 

izmmL. 25 mii(D^mmmmRdiu (^mmnm) ^^cfci>*2o#{4©Es±i i^mm 

%tM) ^SDXT 37°CT- 3 ^P^vi'fb;S/S^fTo;to — r^^^ K YBAcd-pBS 2//g 
NEBuffer 2 (New England Biolabs ^±M) 40 //I {c^^b. 25 #{4<D*J|5S^* 

aindiii i^mmnm) *5j;tjf 24 #{4® keiii i^mmtm:) ^m^x zrcx 3 ^p^^ 
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=§- cDNA ORF ±M(D^^m&m^^} 180bp i^^^Ltzm^^^^tS Hindlll-Estl m^^X 
t>* Hindlll-KEliI ^M- 1.0Kb) t^^'yTs 5. K CHAcd-pBS *5 YBAcd-pBS J; 
^^nfc:it*Sii§:b;fco =&S£-^r-gct f). l^zg/iDlVi>^«fi3fe t-RNA (SIGMA :f±M) 

^ffiv>T 2oofg/^ii ®#f^M<&8aMb. :in?)*5=-^-r-— x/NA^^— 

( 6 ) ^^e^ PGR C J; § ^^^©^fi 
2^11 (4) -^'f^Mbfc FUT8 P^a3=i> h D— ;b DNA ^'cf:r>*:$:Ii (1) T'l§:^c:?t^« 
cDNA ^^^^iLT^-^fi^ PGR ^=fTV>. ^MMtca^r^liilSmi^M^^g^fii 
?g±«1*l^©FUT8®^^¥m#J®^fi{i<&^i±iLfco —15. /3-T^^>m<^ 

-;i/DNA:fectz>'2^Ji (1) xmtzm^mmmmMcdM^mmtvxvcR^nu. 

FUT8 (Dmw^mm(D^m.it^(D^mxn^rzo mr. :$^m iz) xmtz^^-( =-—x 
^na;^^-fut8 ^xn^ -J h FUT8 ORF u^m¥\(Dn^mmzn\^. i^mm^mm^ 

tiLZTz^^-T-^y h (iH^U#-^13:feJ:t>-14 {C^f ) ^mmx^tzo 

mz. M (1) xntz^m^mmj^^^(Dcmkmm(D^Qi^^m^^/jL\:^xxip^u 

=1 > h D— 5: K (lOfg) ^-atr^^:^ IQjulI CD^mm. [ExTaq 

buffer (^M3ttti^)> 0.2mmol/l dNTPSs 0.5>amol/l ifaiHS^^^fi^X-^ 
(iS^'JS^ 13 *5<J;l>- 14). 5%DMS0] T*. DNA U ^ ^-4z ExTaq (SSitttl^) ^ffl 
V^T PGR ^^ToJto PGR {i. 94°CT- 3 :9^F^CD»P^©^s 94*'CT- 1 ^F^. 60XT- 1 
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^tz. ^m^mmi^^M cdna izi-tx.x. ^ u) -t:mz futs T.^yv-]'^^ 
5^1 (o.ifg. ifg. 5fg. lofg. 50fg. loofg. 5oofg. ipg) ^mmvtzmi: 

/3-T^^>(Dm^m<mp:)^mit^(Dmwi:fi-:>tzo s-r. (s) i:mz^^4 

I>-(^a3=i> hD-;i/ffl7°^;^^ K 5/i\ (Ipg) ^#tf^#:a 20//1 (D^Jit^m [ExTaq 
buffer(SM3t%tM)s 0.2imol/l dNTPs. 0.5Amol/l ±mM^^^m^y'^^-^— 
(iE^'J#-^^ 15 i5 cfcI>WJ#^ 16. ^;t{iiB^!J«-^ 17 :fecl:t>WU#-§- 18). 5% DMSO] 
-tr. DNA^-'J^^—fe" ExTaq (^S^ttti^) ^fflV^T PGR ?S:^to :^Co PGR {±s 94°C-e 3 
^P^©»©^. 94°CT" 30 eS'-CT- 1 ^P^. 72°CT' 2 ^F^*^ 1 

^)Vti.tzll1^4 ^)V(Dm^-^f7-otzo 

^tz. ^^^mmW^m cDNA {zft^T. (5) -e^#:fc/?-T^^^>;^^>^5^*— 

h-:7°^X^ K 5jul (lOpg. 5pg. Ipg. 500fg. lOOfg) ^^Jobfcmx- PGR ^^n^- 

tLffv\ /3-T^^>m^mcD^km.m'?m:izm\^'^tz. 

FUTS F : 5' -GTCCATGGTGATCCTGCAGTGTGG-3' 638 431 
R:5' -CACCAATGATATCTCCAGGTTCC-3' 

/?-actin F : 5' -GATATCGCTGCGCTCGTTGTCGAC-3' 789 609 

R:5' -CAGGAAGGAAGGCTGGAAAAGAGC-3' 
( 5^ -t'-T - — Xv^ A -J? — ) 

0-act\n Y : 5' -GATATCGCTGCGCTCGTCGTCGAC-3' 789 609 
R : 5' -CAGGAAGGAAGGCTGGAAGAGAGC-3' 

*F : y^tO— h'r^-Y ^ — X R : 'J — ;^ 7" ^ -f ^ — 
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W, 3 ^(zfB«®r^'i' V— fe V ^m\^fz. PGR iZcfc ^^AB.^WWm^i^ ^V^^ 

fg^iJgO SYBR Green I Nucleic Acid Gel Stain (Molecular Probes ttS^) \z 30 ^ 
F^g«b^febfco JfiH^tlfc^ DNA »f>t©^^^Jg^:7;i/:^D^ p<-i^^- 
(Fluo^Image^ SI; Molecular Dynamics ttM) T-^mt" ^ C h (3 J: !3 . JfilS^tLfc 
DNA »f >t® « ^ ?pij^ L o 
±fE©^S^3j;D. :^:$^>^*- h'T-^;^^ F^^S^ Lfc PGR ctoT^Cfetili 

fijobfco cDNA ^mmtLtc:m-^cDmmm<mo:) 

mX t)#«4'®aet)Jte^cDNA«^^mb^ inRNAfe^ai:b}to 
^ h FUT8 lE^!]^;:^^ >^*— h\ [^gpzi > h D— ;i/{cfflv>:fcJ®-^O#03E*EaJia« 
iz^if^ FUT8 ^^0#J®M*^ 24 I2](z^sb;^c i^^^P^^ilbX CHO iBSS^Ji 

YB2/0 10 m:k±(Dmw^m^^-vt^o :L(Dmmt. ^i^-r-— x/^A;^^— 

^;^cs B^atci/S-T'^^^^Mi^Cfi^^^gMihb-r FUT8fe^M^^bfco 
ig«^PB^^®bT YB2/0 mm^(D FUT8 mW^S.-^ /3 --T ^ ^ >CD 0.1%gu^T'^?)©{3 
^bs CH0m«ii0.5%~2%T'^ofco 

J-^l±®?gm; t) s YB2/0 FUT8 m^M^Ml^ CHO mi^cD^ncfc t) 



m4 
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mMm 10. injsy^v^iy K GD3 ^p^^mi^^mmmmz^if^ a-i,e-yzii^')v h 

^>^7a:^-Hf (FUT8) ^15^CD^^#;©^« ■ 
(1) #M^M««fi*-*0cDNA©BSM 

ifiiJy^O^iy GD3 ^pi^in;#:^0»DCHIOl-2O«i5J:t>*61-33^J; lik~f 
CD^jliT— cDNA ^Hil^bfeo DCHIOl-20 mmm 1 ^ 2 31 (2) IBig® 

CH0/DG44«6*®ff$Sfem^D->T-fe^o S:^61-33»{i. YB2/0 

m« 7-9-51 1* in^Lnm^xmmi^m^^^m^pfT ^Nff^^^^fE-tv^-. ferm 

BP-6691) {3^b««PKb^ffofc^x 2 IIl®IS^#f^S{::=fc?.#-^Sa'fb^,fTo 

DCHIOl-20 3iDmol/l L-GLN (Life Technologies ttM). 0.3% PLURONIC F-68 
(Life Technologies 0.5%mmmmmm (Life Technologies 1±M) ^ 

^Jnb:fe EXCELL302 tglfe (JRH BIOSCIENCES ttM) tc^^gb. 2x10^ M/ml ©^Jgt: 

T75 :7^^:3 (Greiner ttS) 15ml Mbfeo ^fc. 61-33 
0.2% •j7iyjfe?i7^;i/7*^ >:7^^S/3 > V,(Life Technologie ttt^) (J^XT^ BSA t 
B&fBf^) §»bfe Hybridoma-SFMtgife (Life Technologies^) (z^^b. 2x 
lO^M/ml ©^JSTv¥5S«tS«ffl T75 y^:^:n (Greiner =i±S^) Iz 15ml JSfflbfco 
:itL5>% 37-C® 5%C02'f F^-eig«b. i^«lBSs 2BB. 3B Sx 

4BajoJ;Z>*5 BEiz^m^mm ixlO'm^lEli^V. RNAeasy (QIAGENttM) {::J;t3 

±MA^ 45jul coUM7KizmM[^. RQl RNase-Free DNase (PromegattM) luU 
^tM(D lOxDNase buffer 5//K RNasin Ribonuclease inhibitor (Promega %tM) 
0.5//1 ^^tL^tL^3«bT^ 37»CT 30 ^P^.S/i&^-&?.:i^{3j; iSJis^^'izrgA 
bTt^^rV A DNA ^-^M i^tzo ^^^s RNAeasy (QIAGEN ttM) t^ct t)^ RNA ^HHS:^ 

b. souKDmmykizmmi^tio 

n^flti± RNA 3^ig (c)c^L> SUPERSCRIPT™Preamplification System for First 
Strand cDNA Synthesis (Life Technologies ttM) ^fflV^T^^^^Z)i^iB^«^c^^el^. 

(dT) :t:r^-r-x'— hbfc20//l ©^.T-j^^^Si^-N^tra^hfZcfc — 
cDNA bfco ^MJ^iM^TkT- 50 b. ^fflT *T'-80°CT-{Sm bfco 
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(2) m^m vcRizx^^m^i'm^mcD^m 

(1) X'^^tzm^^mmm.^^^ cdna ^3^b^ mmm 9 (6) {zJpDT^-^a^ 

PGR {3 J: ;?)^3tfE^^^S©^«^ff o feo 

#^0»»P^® FUT8 jte^fi*® inMAte¥S®^fi{i. HkTcD^m-^rn-otzo 

FUT8 fe¥»©^«©l^^3t^S^^3fflV^?):^:$^>^*— K^bT. ^Ite^J 9 (2) T-# 
^^-{.^ --X^na;:^^— FUT8 ^'J;l>'^ h FUT8 ® cDNA gP:9-»TM-^ pCR2.1 M.?^ 
TKA^tzZr^T. ^ KT-fe?) CHFT8-PCR2.1 :fec};tFYBFT8-pCR2.1 ^MRS^^ MI T'W 
b it fl-fb b DNA ffl V ^ o 

FUT8 ^»©I^g|5zi> h D— ;i/iibT{i. ^Jg^J 9 (4) -trPl^b:^ CHFT8d-pCR2. 1 
4oJ:t>* YBFT8d-pCR2.1 (D^%. ^ =-—:^^^M.^^—mS i5J;t>*^ h FUT8 <DP^ 
UM&m^^icD Seal -Hindi I rp^ 203bp ^i^^:^^ ^ :l hlz^ ^ym^titz CEFTSd- 
PCR2.1 ii^V^ YBFT8d-pCR2.1 MRS^* EnnRI T-^»f bifi^<bb;t DNA $kv^:feo 

2^11 (1) T-#7h^^0««S3fe® cDNA 50 fS#f^M 5/^1 ^^ctI>*l^gB3i 

> hn— ;bffl:7°^:^^ K 5^1 (lOfg) ^^tf|g#:^ 20/il [ExTaq buffer 

(^SiithM). 0.2iimiol/l dNTPs. 0.5/^mol/l FUT8 itfedPif^Sfi^r^ x-— (iS^iJ 
13 *5=tt5 14). 5% DMSO] X\ DNA ^* U p< ^ —^f ExTaq (^TSjtttM) ^Mv^T 
PGR ^n-^tzo PGR (i. 94°CT- 3 ^m(DlJUmt(DWi. M''CX' 1 ^P^. 60"CT' 1 

^tz. ^^mm^W^M cDNA Izit^X. FUT8 ^ > h' :7°^ ;^ ^ K 

(o.ifgs ifg. 5fg. lOfg. 50fg. loofg. 5oofg. ipg) ^mmi^tzmx pgr ^^fv^^ 

FUT8^¥M©ttfi^fti:i{3fflV>fco 1^. 7;^>^$''— Fr^;^ ^ h-®#f?t3{i l^ig/ml 
^■^>^eS*t-RNA (SIGMA aSI) SffiV^T^o 

i±mmmxmmmh%^^tix\.^^tzisb. ^^mmm.m&m mh ^mKuBcD^mo:) 
m^tLx. /3-T^^>MB'?-cDmMm^i:xT(D^mx^mLtzo 
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CD cDNAcDORF^S^ pBluescriptll KS(+) 5. KT'fe^ CHAc-pBS 

jo cfct>*YBAc-pBs ^mmmmEmdiu *5<fct>*KEni x^wm\^m.mihi^tz dna ^m\^^tzo 

/3-T^^>^mcD\^^zi> hu—JVhVXi±. MMm 9 (5) X-mWiVtz. CHAc-. 
pBS iBXn YBAc-pBS (Do-^^^^=-—^^^^^^ — /3-T^^>^J^XJ^^^y hjS-T 
^7^>©p^^^&iH^!j® Dralll-Ikalll ISObp ^^^^'it^:zt.lzxy)m'^tifz 
CHAcd-pBS ^^Xf YBAcd-pBS mmmM Hindi 1 1 :fectt>* Kgnl T'tOK? bllM^b b:^c 
DNA^fflV^;^o 

±f3T#;^#^jgi«ttfi3fe© cDNA ^r^cD 50 5;tzl ^^ckt>*P*3a5:3 > h d 

K 5/zl (Ipg) %^tf^.'(*:« 20;al ©S^&r-^ [ExTaq buffer(S?@3t 
ttM). 0.2iimiol/l dNTPs. O.Sumol/l/3-T^^>^m^y°^^ (iB^!J#-^ 17 :fe 

18). 5% DMSO] T-s DNA ^•'Jp^^— tf ExTaq (^?@3t^±S^) ^fflV>T PGR 
ofco PGR (i. 94"CT- 3 ^F^®inf^®^. 94°CT' 30 #P^. 65°CT- 1 ^P^. 72°CT. 2 

1 ^-(^JVtLtz 17 -t^-f ^;i/®^{^-efTo;^co ^:ts =&5fe0lffl 
m^^M cDNA (Zftx-Ts /5-T^^>7;^ >^*— Kr^;?. 5: h- lOpgs 5pg. Ipg. 

5oofg. loofg ^»L:t^T- PGR $^n^-n^TV\ /3-T^^>^'^m(D^^m.m%Wk 

{3ffiV^fco i^. X^>^*— Kr^^^ h-®#f^{'(i l/zg/ml t-RNA 
(SIGMA^tM) ^fflV^fco 

y^^>^*- K;?P?>^ 3^©^$^— -if hli(C^Nbfet'-^X©DNA^jt§. ^(^gpuv h 
P— 3 ^©=3 >^7^ ^$^-ffli{3^U}t-9--r X© DNA ^fK-^iiili^-B-S ^ 

PCR^C^r'Sca^. 7,al * 1.75%T:t7D-;^>>';i/Sm?^lc»j{c^b^c^> 1 
{S^iJ^© SYBR Green I Nucleic Acid Gel Stain (Molecular Probes ^im) 30 ^ 

mmm.\.m^\.fzo mm-^titz^ dna »rM-©^^^^^:7;i/7}-Df p^-i^^- 

(Fluorlmager SI; Molecular Dynamics ^IM) T-^mr ^ CI h ct t) . tiiiS^tlT^c 
DNA»Tit©»^?PiJ^bfco 
_hfB©^S{-ct ;^i57>^-- h'X^;^5: K^^^h Ufc PGR j;oT5feb;t±iit@ 

^bfco ^©t^gi^*fflV^X. ^^am^S^^ cDNA h b/t^^©±iiiSli 
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r^^fiCT. YB2/0 mmm^iim^m^ 61-33 © futs mw^Ai^js-T^^xD 0.3% 

©^^cfc >5s YB2/0 mmmmm^^m^CD futs ^^mtlMJi CHO IBJISajfeJrL^:^^ 
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mMM 11. ■^r>:^a-l,6-:7zrs^;i/ h-7->;^:7 3i^— te" (FUT8) M^'^mm^M^CD 
(1) -x''>;^a-i,6-7=ii>;i' h^>>;:7;ii^— ^f (fut8) ^my^x^ h*®«^ 

10%'i7>'J|^i^lfil:?f (Life Technologie :{±M) $#tf IMDM igife (Life Technologic 

^ts^) X'mitmm\^rz'^^:^5.:r.u-^ nso (S'fb^w^F;f-fe;^^^•>^, 

RCB0213) IxlO'fStz^L. ENAeasy (QIAGEN tti^) ^m\^^xm<'^cDmmmi:^m^± 

RNA ^mmiytzo ± RNA ^ 45 /zl ®^®7K(3^^ b,, RQl RNase-Free DNase 

(Promega ttS^) 1 >a K ■f^l"S© 10 x DNase buffer 5/^K RNasin Eibonuclease 

inhibitor (Promega ttS^) 0.5//l§»bT> 37''CT- 30 ^P^R^&^-y-^ CI h J; »5 . 

SS*445^3rgAbfe^VA DNA ^^^l?b;to ^/i&^s RNAeasy (QIAGEN 1±S^) lzX'D± 

RNA SrSMt^bs 50a1 ©i^ffi7J<^3^§^ b}to m(^nrz± RNA ©ot. S^^g (Z^L. 

SUPERSCRIPT" Preamplification System for First Strand cDNA Synthesis (Life 

Technologies tti^) ^fflV^T^<t©mB^»^c^^l^. :t ^) zi (dT) ^r^-T^— ilb 

}t 20/zl co¥^.X^^^^m^no i a^^z J; (3. —2^11 cDNA ^'^^!5Gb;to 

^'!7;;^FUT8 cdM<Dmm±i:XTCDmMX'^'otz (^251I)o 
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^■r^ -^-^T; FUT8 © cDNAlH^iJ (GenBank, AB025198) X^s MIRII^&u K>§^ 

^{CDNA^'U^^—- fe'ExTaq (IgMitttl^) ^fflV>T. luiii® NSO cDNA 1 

//I ^^ts 25 Ml (DKjit^m [ExTaq buffer (^Mit^ftM)^ O.Zininol/l dNTPs. 4% 
DMSO. 0.5>winol/l ±m^mmr^ ^ (IH^U*-^ 19 :feJ;t>-iH^y#-^ 20)] ^Pia 

PGR *fT-:?:to PGR 94°CT' 1 ^P^®^I^^O^^ 94°C-^ 30 |;bP^. 55°CT" 30 
P^. 72°CT" 2^P^>b-e>5fc§S;^;^ 1 ^JVt LT 30 -^--Y ^ 72=GT- 

10 ^P^SP^r ^^{^^T'fro Tho 

PGR^. ^jit^m^ o.8%-r-ffn—x^jvmm.^%mizmi.. nm&dmmmfn mshv ^ 

mmi^tzo ^® DNA »fit 4/zl TOPO TA cloning Kit (Invitrogen ttM) (Dmm 
miz^-^X. K PCR2.1 -\#Ab. m^}it^m^m^^X:kmm dESa^^MM 

m^Ltzo n^tirzi^±-^-( ->>m^::in-~-CDo-^ cBM mS.^7h^titz 6 ^d — 

Y'lzWX^ntz cDNA ©J^^iB^'Jii. DNA i> — ^3^>-b-— 377 (Parkin 
Elmer ^M) :^^zr BigDye Terminator Cycle Sequencing FS Ready Reaction Kit 
(Parkin Elmer ^tM) ^mmVX^^^L. :^mtmn-^-^TJVlz'^^rzo ^^mzj:. 
D IH^'J^^ Vtz±X (DWX cDNA i^. -^t^:^ FUT8 © ORF ^SIH^O* :3 — K 5 d h % 
«tM.U;to c©o-^ PGR{z#a^^®m<5^llt)*W^!JF*gt^<^S^v>^^;^^ K 
DNA ^m^i.tz i^CD DNA iB^il^iE^iJ#-^ 2 iz^-To ^T^s ^©T' 5. y ^12^11^15^0 
S-^ 24 iZm-r)o ^Mimzlt^ tuizn© GenBank ±izm:^^ Htz-^ ^ ^ FUT8 IB^O 
hiiT^ y^Sm*#-5 3 i^&CD^-MLi^^^tzo lilTs ^r^:^;^ mfFUT8- 
PCR2.1 tm^Tc 

^V^Ts T-^;^ FUT8 ORF ^SlH^U^^tf 7"^;^ ^ K pBSmfFUTS ©^^^J-::-lT©ct 
oiz^^tz im 26 IDo t-Ts y^XS, h* pBluescriptll KS(+) l>ag ^ 
(Strategene ^±m) ^ NEBuffer 2 (New England Biolabs t±m) 35 //I iz^mv. ^\ 

mmm ecqri (Srs^tttM) 20 miAL^mx.x stcx z mmmih^nt^^^if-otzo 

JJt^miz pHS.O © Imol/l Tris-HCl mmm 35ul ^XV^kmm C15 Alkaline 
Phosphatase dSSMttM) 3.5//1 §^JP LT 65°CT- 30 ^P^;S/S^-1±^ C ^ic J; t). 
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—13. r^;^^ K iiifFUT8-pCR2.1 ^ (Strategene tti^) ^ NEBuffer 2 (New 
England Biolabs ^M) 35/zl {c^^U 20 #{iiO$iJIS^m MI (SMJittti^) ^ 

ttb. -re^y^FUTS cDNA ORF^fi^^tfJ^ 1.7Kb CD DNA ^>4-§M^bfco 

JilB-^rftfcr^::^^ K pBluescriptll KS(+) EcqRI-EcqRI ^>t- (2.9Kb) 1 

juLl. r^;^^ K infFUT8-pCR2.1 fi*© MI-MI irM- (1.7Kb) 4>t/K Ligation 
High {MnmW&m) 5^1 ^^g^U 16°CT' 30^F^>S/^->^-i^SC^t3j;t)^^S;i& 

Ji>(.Ts pBSmfFUTB hm-To 

±13 pBSmfFUTS J;t>' pAGE249 ^fflV^Ts ^^7;^ FUT8 ^ ^ — pAGEmf FUT8 © 

^t^^J-^lTO^MT-froit (^ 27 UDo pAGE249 {is pAGE248 [S^^— • • 
^^^7t-Di;':t?;i/ . >!r^;3; h U— (J. Biol. Chem.), m 14730 (1994)] ©^##:T- 
PAGE248 J; D h K n^^il5£^Mfi^ (dhfr) ^M^-^y h^^ti mi- 
Sfihl^fM- (2.7Kb) ^m^\^tz-<^^--V$)^o 

PAGE249 l^g ^ Universel BufferH (SffiiittM) SO/^liz^^b, 20 #t4©$iJI5g 
Sail (New England Biolabs ttM) ^iP^T 37°CT' 2 Btr^fi-fb.Sji&^^Tofco 
^S;S->r^J; D:n^y — ;i.?5l:^^^^V^T DNA m^^^iUi^tzWi. NEBuffer 2 (New 
England Biolabs ttM) 35>al (3?§^bs 20 #{5©9JPS^* BamHI (New England 
Biolabs ttSi) ^iQxT 37=CT- 2 ^F^:ri'fbS^&^f? o fco M-fb^/iS^. ^MtCpHS.O 
© lfflol/1 Tris-HCl M.®^^ 35// 1 jocttK^'vJKS C15 W^^M Alkaline Phosphatase 

i^mmtm) s.sui ^mu\^x es^cr so ^m^m^'it^^Ltizjiy), dna^s^® 
y-)vikmm^m\ ^iUi^tzmAm)^^nm7k lounzmmLtzo 

pBSmfFUT8 lug * Universel Buffer H i^mmtm) 50// 1 IzmMi.. 20 
#{ii©$)J|51^^ Sail (New England Biolabs ttM) ^iPxT 37°C-e 2 ^PH^v^{bS:/t> 

trtfofco ^;^^&Mct t):ii^y-;b?tiSS^ffil>T DNA»T>t^lI]iCibfc^. NEBuffer 
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2 (New England Biolabs ttM) 35 //I izmMi.. 20 miiLCDmmm BamHI (New 

England Biolabs ^tM) ^M^x STCX' zmmmit^m^n^tzo m^t^jiti^Wis mm 

^ 0.8%TiSu—:X^-JVmm.^miZ^\^. -^f?^ FUTS cDNA ORF ^:R^^M l.TKb 
®DNA»fM-^*S^bfeo 

imxmtzy^^K K pAGE249 S^^cD BamHI-Sall »tM- (6.5Kb) 1/^U r^;:^^ K 
pBSmfFUTS fi5fe© BamHI-^all »fn- (l.TKb) 4aK Ligation High (m#Sl5»tti^) 5 
a1 §?g^b. 16°CT- 30 ^P^;Sii&^-^^C^J3cl; D^^S^&<&^fofco 

■^^miZ^if^-oX^^y'^XS. K DNA ^mmLtzo ^^^y^^X^ K$J^:i.T^ pAGEmfFUTS t 

(2) ve7Xa-l,6-:7nS/;i/ h^>x:7ac^— fe- (FUT8) mi^^MmmmMcDi'fm 

(1) T-^^b;^c-x">;:^ FUTS ^3^-^ ^ ^ —pAGEmfFUTS ^ 61-33 ^-\«Ab. 
FUTS m<^^(D^^m^M^^mmi.tzo ±m 6I-33 irL>tj>^*U;^-S- h' GD3 ^ 

^^jH#:^^s^m-r^ YB2/0 mmmmmmm^mm 7-9-51 ^ (^feAtfrigfSAiiii 

S^iSI^-^W^fJf 4^t^^#)^fE-b>^-, FEBM BP-6691) tz^ b^JfilriflKb^=fTo 

r^ y?.^ K pAGEmfFUTS © 61-33 1*-\©?tiS^#A{i:n b i!? h dtJ^'U — a >^ 
[1t-r hT^^yni^— (Cytotechnology), 3, 133 (1990)] {zip bTt^lT®^JIiT-fT 
-^:^co r^;^^ K pAGEmfFUTS 30/ig * NEBuffer 4 (New England Biolabs 

M) 600/zUz^ifb^ 100 #|4o91PS^^ EsEl (New England Biolabs:}±M) 

X 3rcx 2 mmmit^ut'^^no^tizx^^mhi^tzo m^jic:MizML:^^y-ji 
tkmrn^m^ ^iULtzW^^ity^ ^ ^ lug/ui ^mmti^tzo mz^ 61-33 

ft^ K-PBS ^IjM (137mmol/l KCK 2.7mmol/l NaCK S.lmmol/l Na2HP04. 
1.5mmol/l KH2PO4. 4.0mmol/l MgCl^) IzmmV^X 2xlO^M/ml h mm.mmm 200 

ui (4x10^ f@) ^±m^mty^:^^ K 10/zi (lOyt/g) h?gfou;to m-DNA m 

fn?g^ Gene Pulser Cuvette (ftHr^gg^ 2mm) (BIO-RAD ttM) ^^Ltz^. mmM 
Gene Pulser (BIO-RAD ttM) ^fflV^T^■?;^;^mJE 0.2KV. M^^m 250//F ® 

^{^T-ae^^A^ff o fco :z(Dmmmmm^ iym!^m^ita.m (Life 
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Technologie ttM) 45 <t t>* 0.2% BSA (Life Technologie ttS^) ^^iObfe 
Hybridoma-SFM tgife (Life Technologie ttig) 10ml {3?g#nb. ^^i&mmm % :fzy U 
-h (Greinertt^) iz 100>al -fo^abfco 5%C02. 37°C®^f^TT' 24 ^P^^« 
Ltz^. i^m±m 50ul ^l^^b. 0.5mg/ml Hygromycin B (lO^i^^X^^ti^). 
5% ^ i^^j^m^ltSim (Life Technologie ttl^) iBXU 0.2% BSA (Life 
Technologie ^t^) §^ia b:fc Hybridoma-SFM tg±& (Life Technologie tti^) ^100 

^Tl^^ ^N-r v'-rs/>iift4§^N-ri4i5fe^Si#bfco 

— pAGEmfFUTS ©S#^&^^^— T-^^T*^;^ ^ K pAGE249 § 61-33 ^-\#A 

-rs^^{3J:D^ r=i> h D— ;i/;^^f'^Mb:^co ±mcD^m-^. mmmm 

EsEl Ccfc i^^^K'fbbT^r^;^^ K pAGE249 10^/g ^Jil^^^ h D/J^'U— 3 >^§ffl 
V^-r 61-33 m 4xl0''cells -^MB^mXi^tz. mmm^ 5% i/S&i^3gWJfil?» 
(Life Technologie tfcM) i^J^XJF 0.2% BSA (Life Technologie ^M) ^mu\.tz 
Hybridoma-SFM i^ife (Life Technologie ttM) 15ml tz?g^b;t^s yfiS^fflM T75 
y^Xzi (Greiner nm) lz^\.Xti. SVoCO^. 37°C©^{^T-e 24 BtP^l^«b:^o 
SOOrpm T 4 ^F^©it-C^^g|^ff V>s Ji?S®^S (7.5ml) $|^*bfe^s 
0.5mg/ml Hygromycin B ( ^n^|i6^x|tttM ) s 5% ^> 5^ M ^ff Jfil ;K (Life 
Technologie ^m) 4o J: I>* 0.2 % BSA (Life Technologie tti^ ) ^Sd b ;t 
Hybridoma-SFM igife (Life Technologie ttM) 7.5ml ^^;!}PbT^^bv vfJStBISSffl 
T75:7^X=3 (Greiner 1±^) iZ^X^Xtitzo CICDigife^mftll^ 3-4 B^{3^ 
b^&zb^?. 3MFB^®±&«Sffl\ ^N-r ^*D-^'1' S^>M141*^TOb}fco 

(3) •v^7.a-l,6-yiiiyJ\yh^>:^y=^^—\f (FUT8) 5tfE^iaifJ^]S«(c*5{t ^ 

*JI (2) T-f-^i^bfc 61-33 x"^;:^ FUT8 Mmmm^ 14 f9ffi^{zMiRb 

tz 6 ^*5cfcl>*;T-:fJ5" ^ > h □-;i/^{3Mb. RT-PCR ^ffll>T FUT8 

(Ditm^n^tzo 

±i^j^m^MW^ 0.5mg/ml Hygromycin B (fDTfeM^X^^fc^). 5% 

(Life Technologie tti^) *5cfct>' 0.2%BSA (Life Technologie ^t^) ^^JP 
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L Hybridoma-SFM igife (Life Technologiettl^) JcMb. SxlO^M/ml CDm&X' 
^mmmi^mm TTS y^:7.zi (Greiner 1±i^) Iz 15ml mm\.tzo 37°C. SVoCO^CD^ 
#TT- 24 mm^mhtz^s IxlO'^^^EiRbs MAeasy (QIAGEN ^tM) ^ffl 

V^T^f^^®i^JH^#^C^;^^,^^ RNA ^amb/t:o ± RNA ^ 45 Ail ©iSiazkt3^i¥ RQl 
Enase-Free DNase (Promega ttM) 0.5U/aK -ftilCD lOxDNase buffer 5/zK 
RNasin Ribonuclease inhibitor (Promega ^M) 0.5//1 §^AnbT 37°C-e 30 ^S^^ 
Sii&^-y:§Ci:{Zct mm^lzmXi^fz^ y A DNA ^^^U^^o RNAeasy 
(QIAGENtti^) {3j:f3^RNA§||«l^U 50/zl ®MH7j<{Z:^^b:^zo 

If e>ti/fe^ RNA2.5/^g IzMLs SUPERSCRIPT™ Preamplif ication System for 
First Strand cDNA Synthesis (Life Technologies ^tM) ^mi^XMH(DmBMWlz 
^^VN, :t^)zi (dT) ^r^^-^—hVtzZOul (DmX'MmW^K}lB^no^tiZj^^, 
—2^^ cDNA^'&fiJ^bT^Co ^Si^r^M^7jc-t: 50 {^^^.L. MMm 9 (6) {zJpbT^-^ 

B^vcRiz^^^mi^^m^mcD^mizmvtzo 

^%m.m\^CD FUT8 iHS^da*® mRNAfe^fi©^M{i. J->lT®^/lR-efTt3 feo 
FUT8 fe¥fi^D^M®^(3^^M^^3MV^§;?^^>^•— K^bTs HWJ 9 (2) TsiM 
b:t^^j/ h FUT8 CD cDNA gP^^fM"^ pCR2.1 :^ 5. FTfeS YBFT8- 

PCR2..1 ^^IPg^^EcQRI -^-5I^bM'fbb:^cDNA^ffiV^fco 

FUT8^a0l^g|5zi> hD— ;i/hb-C{is ^SS^J 9 (4) T-iiMb^c YBFT8-pCR2.1 © 
a t>s h FUT8 ©p^gnm^fB^ll© Scal-fiindlll H 203bp ^^^^-^^i. d ii^z J; D 
ti7h YBFT8d-pCR2. 1 EcqRI T'^^ bfilKb bfc DNA ^ffl V^feo 

±i3T-#:^c=&%3g1*fi^0 cDNA ^r-ScD 50 {g#f^r« 5>al iD<tt>'p«g^=3 > h d— ;i/ 
K 5/zl (lOfg) ^ ^tf 20 ;al CDSii&r-^ [ExTaq buffer {^mm± 
m)s 0.2mmol/l dNTPs. 0.5/zmol/l y h fmS Mi^^^m^y'^ (iE^!J#^ 
13 4o<tt>' 14)s 5% DMSO] T*. DNA yf^V^^—ii ExTaq (SSitttM) Sffll^T PGR 
^fro^fco PCR(i. drCX- 3 ^mcDlJU^.CDm. 94°CT-I^P^. eO'CT- 1 ^Pb^. 72°C-e 

^tz. ^^M^^^ cdM Izit^X. mi8 y.^>^'—\^y^X5. K 5//1 (O.lfg. 
Ifg. 5fg. lOfgs 50fg. lOOfg. 500fg. Ipg) ^mmi^fz^.X ?CR^^ffl\ FUTSS^ 
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mcD^mm'^wnzm^^tzo ;^^>^*— Kr^^^^ ]^(D^mzi± lusMi /i>^ 

SS*t-RNA (SIGMA tt^) ^ffiV^feo 

m 9 (3) T-ilMb;t^^y h/?-^^5^>© cDNA © ORF pBluescriptll KS(+) 

izm^j2^Ajtzy°^7.^ KT-fe^ YBAc-pBS ^^ijpg^^ Hindlll :fectI>*£EllI -^rtUirUifi 
^-fbb^t DNA§fflV^;^co 

/?-T^^>^M®[^g|5=i> hD— ;i/hbT{±. HJSI^jg (5) -eiii^b;^ YBAc-pBS 
©at.^^^ h/?-7^^5^>©P«3gJ3^aiE^[l® Dmlll-nmlll ISObp 
i:{3ct YBAcd-pBS ^^M^^ Hindlll :fecfcZ>- KeiiI T-^JI&f biS^<b b^c 

DNA$ffll^feo 

±m-^mtz^mM^^M(D cdM rnmco so {g#f^?i£ s/zi 43ctt>'f^^=3 > h n— ;i/ 

fflr^;;?.^ K 5jul (Ipg) ^^tf^#:« 20/^1 (D^mm [ExTaq buffer (^SJittt 
S^). O.Zmmol/l dNTPs. 0.5/zmol/l h /5-T^^>^{#Me5:7-^-f ^— (iE^!j#^ 
17 18). 5% DMSO] T% DNA ^^U^^-- fe* ExTaq i^mm^M) ^fflV>T PGR 

^fr-pfeo PGR 94"'C-e 3 ^P^®in^©^. 94°CT- 30 fpm. 65°CT' 1 ^F^s 7Z°C 

kfes ^mM^^^ cDNA (3f^x.-Cs /5-7'^5^>:^^ >^-— Kr^:^^ ^ K lOpg. 
5pg. Ipg. SOOfg. lOOfg ^^iPb;^::mT- PGR :&^*L^-tLfTl\ /S-T ^ ^ ym^&CO 

^^m.m'^mizmi^^tzo i^. x^5'>^-Kr^y^^ K©#lR{3^il//g/Inw^•>^sd&3fe 

t-RNA (SIGMA tt^) ^fflV^feo 

II 3^iZH3fg©r^^^— tr h ^ffll^7t PGR J: t) . =S-3te^fe^M#J:fc^t>'=g- 

D— 3 m(Dzi ^-ffiStc^ bThit-r X© DNA ^M-^ififS^-^i) Cl hT!)^ 

PGR^©^M©a-^. 7jul * 1.75%7^:^3D-;;^>;/;i/«m?^t&{z#tb:^c^. >if;i/:^ 1 
iSMJ^(D SYBR Green I Nucleic Acid Gel Stain (Molecular Probes ^tM) tc 30 ^ 
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(Fluorlmager SI; Molecular Dynamics ^±S^) T'^tHf ^ CI {3 J; . i^^^tltz 

mi^tzo ci©i5^a^^fflv>Ts ^^mmm^± cdna ^mmthtzm^cDmmmm(D 

Mcfc D^«4^®g6D3Se^cDNAMS^ffibs^ i. mRNA ^^fi b t^c o 

^ 28 [lI(3/5-7'^^>fe^¥M^£Dfih0^g^ffli: FUT8 te^S^^xUfco 
mfFUTB-l. infFUT8-2. mfFUT8-4 ® 3 J;tF pAGE249 #A^{±s fVlS mW^mffi /3 -T 
^^>m^m.(D 0.3~10%T-^Ds FUT8 ^^«:bSi:fc$^6^fgV>^T-feo:feo 
mfFUT8-3. nifFUT8-6. mfFUT8-7 © 3 FUT8 fe^«7b5y5-7^^5=->fe^a© 20~ 

40%Tfe!9. FUT8^^S*sjt^e^j^v^^T-^o;^co 

(4) -^'>Xa-l,6-:7 3iy;i/ b^>;:^7a:^— tf (FUT8) mi^l^Mmmm^i^fim^-r 

(2) T-^#fc FUT8 MB^mmmmm e « 43 ctt>-;^ ^ :7-z3 > h n — 1 ^ 
200iimol/l MTX. O.Smg/ml Hygromycin B im^mM^Mnm). :f5 ^Tf 0.2% 
BSA (Life Technologie ttM) » b}t Hybridoma-SFM Igit (Life Technologies 
S^) i3^;^§b. 2.xlO=M/inl ®^jgT-#^«±g«ffl T225 y^xzi (IWAKI ttM) 3 
:2is:izti- lOOml ^^mMLtzo :iti^^ 37°C© SXCO^-i V^^-^— ^— P^T" 7—9 BF^ 
^miS[^:t?'^> h UT/WTtfU^"^— ^lelSJg (#^30%t:^T) T-feS 
Cl^>&fii^.b:^#. ^m^^?SM^Is]iRb:^o MM^r-gic^b SOOOrpm. 4°C® 
^{^T- 10^P^®3S^Cv^g|^tToT±?f *lH]lRb. lOOOOrpm. 4°C©^#T- mP^®^ 
'M^^n^tz^. 0.22//in?Lg 150ml ^ PES Filter Unit (NALGENE ^M) 
T ;^,3i© b o 

0.8cm g®;f3^A{c: Prosep-A HighCapacity (bioPROCESSING ^tm) 2cm T' 

7t%b. O.lmol/1 ^:^>mmmm (pH3.0) lOml iJctLN* lmol/1 ^' U i> > /NaOH- 
0.15mol/l MCimmm (pHS.B) lOml T-iIi^i5fe^t-^:ih{ZJ:-DTfi#:©^^<b*^f 
o}to ±mi^m±m =§■ lOOml ^:t;^AtilMbs lmol/1 ^* <J i> > /NaOH- • 
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o.i5moi/i Naci mmm (pH8.6) 50ml -^mr^Ltzo ?^fe#^> o.imoi/1 ^:^>mmm 

m (pH3.0) 2.5inl Prosep-A tc:Pi^^bfctn;#:©^m^fTV^. ^tHM^ 500//1 

-r-^^m-r^tmz^ 2moi/i iris-Hci (phs.s) mui tm^i^ 

X^^i^tzo BCA S [Ti-Vy^-(tiJ\^ '^^-(:^^^:^hV— (Anal. Biochem.), m 
76 (1985)] ^ffiV^Tjri#:^JS?iJ^T-^tf 2 ®^ (It 1.2]nl) ^MJRbT^-b. 
lOmol/1 ^ai>M«M (pH6.0) ^fflV^T rC-^— m^^W§fi^^:to ^tff^. irt 
<*:^M^lH]lClL. 0.22//II1 Millex GV (MILLIPORE :j±g^) ^fflV^TMBitia t feo 

(5) -x'r>;^a-l,6-7zii^;i/ h^>;^:7iii^— fe' (FUTB) MiR^MmmM^i^M^T 
?.trL#:©in vitro |fflJia«$rS14 (ADCCrStt) 

(4) T-*iS^b:^truGD3in;#^cD in vitro «^§rStt*fPfffiT§;fei?). GD3 |^ 
ISmT'fe^b: hpi^y-vtg#«ft G-361 [llfb^gf^F;f-fe;WN'>^ , RCB0991] 
^ ffl I ^ T ADCC rStS § b o 

10% '>i^J5^i^ifil?» (Life Technologie ttM) S^tf RPMI1640 tgtfe (Life 
Technologie ttM) (J,:AT> RPMI1640-FBS(10) tm^T^) T-^fttg« b:^c G-361 ^ffl 
fig ixlO^fS^ RPMI1640-FBS(10) 500//1 {c^?Sb. Na25'Cr04 3.7MBq ^»bT 37°C 
T- 30 :Q-FB^i§«t-5Cl J; «®SJ[*r^«fi*=ff o:to 1200rpm T' 5 ^CDisJl:,^ 
^9-^<&^T^;t^. ±?»^i^^b. mmmm^ RPMI1640-FBS(10) 5ml iz^^^Sbfeo d 

(D^mm^ 3 |pi^!9^b;^c^. mmmmm^7K±X' 30 ^mw^mi.xm.m^'mn^ 

^mmm^'ittzo mV±t^CDmr^mi'f^ 2 Si^f^^bfc^. RPMI1640-FBS(10) 5inl 

izmm-r^^LtizxK). 2xio=fi/mi (DWMmmmmm^mmLtzo 

0.5ml ^mx.xwpt^izMmi^tzms ^m^:^i^^ i:;kimmm^±m) somi tm-^i^tzo 

=§- lOml ^^n^-nLymphoprep (NYCOMED PHARMA AS^fcM) 4ml ±izm'Pi> 
IZMML. m.^T 2000rpni T* 30 ^^Pa^cD^iiC^^^^^Tofco ^m^thtzm^mM'^^ 
^m'\>mj:.^misbX^—L. RPMI1640-FBS(10) 30id1 izmmi^tzo 1200rpm-t: 
.15 -S^CDm'Mm^n^tzm. ±m^m^i.. RPMI1640-FBS(10) 20ml izM 

miLtzo ^CDm^m'f^ Z \£\m^^\^tz^^s RPMI1640-FBS(10) §ffll^T 2x10^ f® 

/mi(Dz^y jL^^-mmmmim^mmi.tzo 
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96 f^v^m.y'u-h (Falcon ttM) (D^-Rizmmmmmmm^ soui r-o (ix 
lo^^M/yt) ^auifeo mi^^x^fziz:^y :^^^-mmmmm^ loo/zi -r-o (2x10^ 
MM) ^^-r^^tiz^i.y), ^-mmtmmm^(Dtt^ 20:1 ti^tco 

lOM ^:^>mmmm (pHG.O) ^fflV^T^ :$:Jg (4) T-#fe^atn; GD3 ^i^J^^ 0.01 
^ig/mK 0.1//g/mU lug/mU 10/zg/ml ®#f^l^^J^iSMU. 

50//1 :^Sp-r^Clh{3 J; f), illiij^ 0.0025/zg/mK 0.025ug/mU 0.25/ig/niK 
2.5^zg/ml hL;feo 5%C02. ST'CcD^i^TX' 4 ^r^S;^•^^^^fe^^ rb— h{z^L 
IZOOrpm T' 5 :j5-©^^li>^^^ff o fco =&7^CD±?f 50/zl § 12Mn g RIA ^i-:?' 
(IWAKI nm) iZ^^L^ nmAK-y:t— his >-^—ti^>^— 5550 (PACKRD § 
ffl V ^ T ^^Cr «® % o o 

m^^Srtt'.tt>m#;:^r-i^fc<-i^x.T RPMI1640-FBS(10) 150/zl 

iz^^y ^^^-mmmmm^xv^mi^mmzf^^x i 100^1 ^^xi 

RPMI1640-FBS(10) 50ul V tz^.X' ±mcD RjlB^^o ^ tizX ^ s ''Cr 

mcDm^^ii>tzo :znihcDm^m\^^xmmm2(D2m (s) sb«©^ (id iz^y), 

^ 29 miz^mtK GD3 G-361 «tM-r ^ ADCC rStt^^ bT^o ^ 28 |2i{z^' 

V^T FUT8 mMMifii&tf^^tz mfFUTS-K infFUT8-2. mfFUT8-4 © 3 ^^-^-ffy^ -f 7*3 

> hn— pAGE2491*#A«2iInI^cDaV^ ADCCrSi4^^b;feo — ^ 28121 
^3:feV^T FUT8 mm&iffi'm-b' -o tz infFUT8-3. mfFUT8-6. iiifFUT8-7 CD 3 CHO « 

X^m.m\^tziji GD3 ^^;^^:hf5I^®^gl^ ADCC rSi^^^bfeo iii. Jh® ct t)^ ?ti^ 
fig® FUT8 ^=©M^lig0-r § izhlzj^t). m^ifhi$^(D ADCC rStS bff ^:itifi^s 

^tltzo 

(6) -x">;^a-i,6-:7i3ix;i. h-^>:;^:7:ii^— tf (FUT8) Mi^^mm^m^-ti^m^-r 

*JI (4) T^t^bfcJa GD3 ifLi^l^CDmmmm^nr^tzo mfFUT8-6. pAGE249 tt^A 

K • • ai>if^^ D V- (Method of Enzymology), SS, 263, 1982] o MJEg* 
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[iP^—±Jl'^r'JU:t^^:^h^J— (J.Biochem.), ^, 197, 1984]o^7feffii^ 
Ltzmmm (pa ^tmmm) Surperdex Peptide HR 10/30 :b^A (Pharmacia 

i^) ^m^^xMmt^umt^^i.tzo mmm^^^'C.^^mmzx^m^'^. mm pa 

<}ummmti^tzo mz. CLC-ODS^^A (Shimadzu%t«^) ^fflV^T. ^SM PA {bMil 

mcDT&m HPLc ^>f/f^^fo:t {m 30 0)0 b-— ^®«>?pe,it^i-ai:. mfFuis-e © 

ar-l,6-7r!— ^(DtcV^*iiS■^»^i 10%, a-1,6-7 =i— ;^^^liil^aii 90%T'fe 
■^tzo PAGE249 ©a-1, 6-7=3— 20%. a-l,6-:7 =i— ^^-^Mil 

m^^i^(Da-i,e-^:j-x^^mm^mi^mm-r^:iti!^t)tf^-::>rzo 

m 30 mit. infFUT8-6s pAGE249 mxmz =t o TM^ U^tirt^:^ ^ aiM b PA -fbM 
il^s HPLC T-:9-*fTbT^§}t?§g|[21$^b}fc^)©T-fe:g)o M 30A Etc 

infFUT8-6. ^ 30B Eit^ pAGE249 ®^giEi*^n^-tL^xt-o mmizmmm^^j^. «tlfi 
tz^metp^^^n^tL^-To ^i«r^A h u >^:^ h u (pH3.8). mm 
t{.xvym-i-h^)^Ammm (pH3.8) + y-jv^m\^\ uTcD^r 



^Ph^ (^) 0 


80 


90 


90.1 


120 


mmm^ (%) 0 


60 


60 


0 


0 



SOmhmzimX'ff^l^tz (i)~(ix) ©f— ^Ji. \lkT(Dmm^mT. 
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GcNAc^l— 21Vfenal 

^ IVfan 1 -4GlcNAc^ 1 ^OcNAc-PA 



Gal ^ 1 -4GlcNAc ^ 1 — 2Man or i 

^ ManyS 1 — 4GlcNAc j8 1 — 4GlcNAc— PA 



1— 2Manar 



GlcNAcyS 
GicNAc/Sl— 21Vfenal 



^ IVfen^S l-4GlcNAc/S l^OcNAc-PA 



Gal /8 1 -4acNAc ;S 1 -2Iyfen Of r 



GaljS l-4<acNAc;8 1— 2IvfenQ;l 

^ iVfen^ l^K31cNAc;S l^lGlcNAc— PA 

Gal iS l-4acNAc;8 1— 2Ivfenar 



GlcNAcjS 1 —IManOil Fuc orl^ 



QcNAcyS 



Man^S 1 -4acNAc^ 1 — 4acNAc— PA 
l—2Mana\' 
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^ IVfan^S l-4acNAcj8 l-4acNAc-PA 

QcNAoSl— 2IvfenQrr 



acNAc)Sl-21V&nal^ FucQfl^ 



\ 6 

^ MkijS l^OcN^yg 1 -4acNAc-PA 



/ 



-3 



(via) GalySl— 4acNAc;8l— 2Manal Rjcorl^ 

\ 6 



Gal )8 1 — 4acNAc /S 1 — 2Mana 1 



ManyS 1 — 4acNAc ;8 1 — 4acN.Ac— PA 



^ GlcNAci8l-2]VfenClfl FucQfl^ 

QcNAc jS 1 -4 Man 1 -4GlcNAc B 1 -4GlcNAc-PA 

acNAc)Sl-2ManQ?l' 



GlcNAc l± N-7'-k^;i/^*;i/=3-9-^ Gal itiS^ ^ h—Xs Man (i:^>y— Fuc 
{^713— PA {±f U y^^^-To ^ 30 EI^^ 31 la^Z:feV^T^ q:-1,6-7 

3— ;^^^^;fc5&;V^*liil¥®f|J^(i^ (i)~(ix) (Dot> (i)~(iv)©f— ^y?)S£Si)^® 
a-l,6-:7=3-^>i)5^-^L:^c«iil?¥®fJ^{i^ (i)~(ix)©o^ (v)~(ix) 
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mMm 12. CH0f|fflflaa-l,6-:7Z!S^;i/ h^>;^:7zc^— If (FUT8) MB^CDM^ 

(1) CH0«a-l,6-7=ii/;i/ h^>^7ai^— If (FUT8) cDNA i2^fjCD^f# 

9 (1) iZ:^l^Xi^m 2 ago CH0/DG44 WJ; I^^MbT^c— cDNA cfc !9^ 
WT®^iliT5^^-1'-— X^NA^^— FUT8 cDNA^^^ibfe (M32|gl)o 

-^^^ FUTS ® cDNAia^U (GenBank, AB025198) J;D^ 5' {i!l^^aiR^:@{3#M 

^{3 DNA Tt^' U p< ^— tf ExTaq (^MatttM) >&MV^T. su^® CH0/DG44 
cDNA 1^1 §^$f 25//1 CD^Iit-^m [ExTaq buffer (^M3taM)s 0.2nimol/l dNTPs. 
4%DMS0s 0.5jLLmol/l ±fB#^6^r^ -T 'x'— 21 :feJ;l>m'J#-^ 22)] ^ 

PMb. PGR ^n-:>Tzo PGR (i. 94°CT- 1 ^mommiO^. drCX' 30 l!i>r^. 55°CT- 
30 fm. 72°CT 2 ^P^:b^^:fe^S^S^ 1 i^-f bT 30 -y--r i:7;i/©#, 

72°c-r- 10 ^p^jp^-r ^^^-e^To feo 

PCR^. ;^;i&r-g^ 0.8%7':tfD-::^>f;i/Smr*»Jj3^bs iltMfi^ii'lBKfM-^vJ 2Kb ^ 
Ifi^b^feo DNA m>i 4/zl TOPO TA cloning Kit (Invitrogen tti^) (Dmm 
miz^-:>xy^X^ K PCR2.1 ^^fAb^ ^SM^ffll>TA^M DH5a1*^BMS 

KtzMA^tDfe cDNA ®^M2^'J{±s DNA i>— ^oi >it— 377 (Parkin 
Elmer ^ti?) i5ctt)^ BigDye Terminator Cycle Sequencing FS Ready Reaction Kit 
(Parkin Elmer ttM) >^^fflbT^*^b. :^mitmt-^-^T}Vlz^':>rzo ' ^mi:i<k 
K> ^ ±X (OnX cDNA ;?)^ CHO Mm FUTS CD ORF ^ a tf IH^'J & — Kr-S^il^St 
^b:feo PGR SMia^U[^{3^<^^>5;v>r^;:^ 5. K 

DNA ^'mii.fz. W.Ts h** CHfFUT8-pCR2. 1 h^^-ro ?*^b:t GHO ^fflflS 

FUTS cDNA®^SE^iJ^iH^'l#^ 1 {c^^bfeo ^fz. ^ y M^'J^iS^'JS-^ 23 

ic:^b;^o 

(2) GH0«Q:-l,6-73i>;i/ h^>;^73i^— fe- (FUTS) >^V AiH^iJ(Dmf# 
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(1) x-mmhtz CHO mm futs orf ±a cdna m}^^yu—-yti.xm\^\ 

CH0-Kl«fi^A-:7-^-i;>fy A^-f U— (STMTEGENEttS^) 

— ■ ^u—->'^m 2 ti]y> h • yu h3— ;i/X • -r > • ^ u^^^— • ^^-r 

;2i-Di^— , A Laboratory Manual, 2nd Ed. (1989) mizmm(D^^(D^ y 2^X^ V 
-^>^*CD^^^Z^^V^ CHO « FUT8 >irVA^D->^^|§Lfeo mmi^tz^' 
yA^D->^#«$^JIS^*^fflV^T?g'^b^^ CHO « FUT8 cDNA ®l§$S=i F>S 
^tf AfaI-Sau3AI WM" (it^ 280bp) ^^D — X^ LT+Mf >^n^ 7*'; ^S^*^ -tf— i^s > 
^ffi^^s l^t£*^b;fem^«»rM-cDa^ Xhal-Xbal Wr^ im 2.5Kb) i5 J;l>- Sacl- 
Sa£il»fit (^^6.5Kb) ^jlif^LT pBluescriptll KS(+) (Strategene tti^) 

mfibfc^&'^T'y A»fK-®^Si5^ms DNAS^— ^^>-t^— 377 (Parkin Elmer %ti^) 
^5 cfc IF BigDye Terminator Cycle Sequencing FS Ready Reaction Kit (Parkin 
Elmer ttM)^ffll.^T^^b. :a-S(i^<^^-:2-7^;i/{zt^-:?:^o Xhal- 
Xhal m>^lt CHO « FUT8 ® V > 2 ^'^tf±^'i' > h d >$1] 2.5Kb ©lE^U^. 
Sa£l-Sa£l Kfitfi CHO m FUT8 ©oi^ V > 2 ^-^tfT^^ > h n >^ 6.5Kb ©gB^iJ 
^^rg-.ip'zz— Kr^ CI Si W>b7^o J-:^T. Xhal-Xhal m^^^tszr^ x ^ K$ 
pFUT8fgE2-2. Sa£l-Sa£ll m^^^tS^^X^ K <^ pFUT8fgE2-4 tm^To i^^Lfc CHO 
mm FUT8 V> 2 ^^tf^.y A^^®^Si5^'J 9.0Kb) ^IH^fJ^-^ 3 (z^n 

13. a-l,6-:7i3-;?;fe#^^^lfe^^5fej^Lfc CHO »®ftMhM«^ffl 
CHO «a-l,6-7=ii^;i/ h^>X:7^^— te* (FUT8) ?ie^3i^V> 2 ^^tf>:f 

. y am^^^^lt^ CHO mm^i'fmL. mmmifi^mT?imi^(D adcc fs-t^^Mb 
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1. ^^r^~—X^\J^X^ — a-l,6-yzity;]yh^>^y^^—^ (FUT8) 3*^5^31^ 
V > 2 ^ > ^ — r ^ X ^ K pKOFUTSPuro 

{ 1 ) 7*^ :^ ^ K ploxPPuro 
ilXTCDmUX-y^X ^ K ploxPPuro Ltd {W, 33 EI)o 

7°^;^^ K pKOSelectPuro (Lexicon ^tM) l.O^ig ^ NEBuffer 4 (New England 
Biolabs ^tM) 35 /il ^z:^Mb^ 20 As£l (New England Biolabs 

m ^SP^T 37°CT- 2 ^M'fbM;^->^tf oT^o vi-fbS^&^s 0.8% (w/v) T 

1 . 5Kb ® DNA ^M- L o 

— 11-314512 {zfB«®r^;?: ^ K pIoxP 1.0/zg^ NEBuffer 4 (New 
England Biolabs ^±M) 35/^1 fz^^b^ 20 As£l (New England 

Biolabs ttS^) *iJPX.T 37°CT- 2 ^P^vilbS/i&^fToT^co mit^m^^. ^r-g^ 0.8% 
(w/v) T;f3n-;;^/f;i/Sm?^!&{3-0tbs $^2.0Kb©DNA»fM-%3mS^bfco 

±f3T-f#7cr^:7.^ F pKOSelectPuro fi^® As£l-Asiil I^^t" (^ 1.5Kb) 4.5/^1. 
K ploxP Asul-Asiil »fM- ($1} 2.0Kb) 0.5^^1. Ligation High (^v$ 

m^m) 5.0Ail ^?g-&U 16°CT- 30 :9-r^SiJ&^^aci:{zJ; t)?g-&MJ^;^=fTo;^co 
M>Si^^M*ffiV^T^J^B DH5att^ff^Mfe^feb. #e5nfc7-> f^- U >iffirtt^ u-> 
<t ^3 4^^®;&S{z^^oT#^r-^>!; ^ K DNA ^#^b:^to ^^r^:^^ F^iiATs 
ploxPPuro hfi!5-ro 

(2) ^ h' pK0FUT8gE2-l 

^»J12 (2) T-W7'c5=-^^--X^NA7;^— FUT8®:n^ V> 2 S-^tf^V 
^^-r?)^^;^^ K pFUT8fgE2-2 ^fflV^T^ Ji>LT®^Jli-er^:^ ^ K pK0FUT8gE2-l 
^m^bfc (^34El)o 

y'p-X^ K pFUT8fgE2-2 2,0xzg 100/zg/ml BSA (New England Biolabs 1±t^) 
NEBuffer 1 (New England Biolabs ^±M) 35/zl {z^^b> *JIS^^ Saul 
(New England Biolabs tti^) 20#{li^iin^T 37°CT' 2 BtrBtvi<bSj;&§tfo}to 
;^•^r«cfc !9:3:■^y-;^^iSS<&fflV^T DNA StM"^ [eHR b}t^. lOO/zg/ml BSA (New 
England Biolabs ^±m) ^^ts NEBuffer 2 (New England Biolabs ^M) 35 /zl ic^ 
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|?bs 20 #{4©^JPg^^ EcqRV (New England BiolabsttS^) SSnx.T SyCT' 2 
^-fbS/^^^ff^fco 0,8% (w/v) 7^ D >if tz#t 

U 5^ L5Kb®DNA»TM-^^S^bfco 

— ^^7:5. K LITMUS28 (New England Biolabs ttM) 1.0/zg lOO^g/ml 
BSA (New England Biolabs ^^ts NEBuffer 1 (New England Biolabs ttS^) 

35/zl izmm-L. mmmm Saal (New England Biolabs ttM) 20 #{ii^lJP^T 37°C 

lOO/zg/ml BSA (New England Biolabs ttS^) ^-atf NEBuffer 2 (New 
England Biolabs ^±M) 35/zl tz^^b. 20 #^®$iJ|5S^^ EcqRV (New England 
Biolabs ttS^) ^Snx.T 37°CT- 2 ^P^vi-fbMJ^-^^ff ofco vi'ffciM/^-^^s ^r-S^ 0.8% 
(w/v) T;b*D— ;^>>-*;b«mM{3#tb. mZ.SKb (DdMm^^mmvtzo 

±m-^mrzy^:y(s^ k pFUT8fgE2-2 a^© EciiRv-sa^i im i.sKb) 4.5^1. 

r^;^^ K LITMUS28 EcoRV-Saiil »fit (^ 2.8Kb) 0,5//K Ligation High 

iMnm^m) S.Oul ^rM-^U 16°CT- 30 ^m^JiB^^^ ^tlzj:,\)^^K};t:.^^ 

^tzo m^fit^^^^m^^xi^mm DHSa^^Bw^mu. ^#e>ttfcT>t:^'U>iffir'f4i:7 

pK0FUT8gE2-l trnTo 

(3) ^ K pK0FUT8gE2-2 

(2) T^T^r^:^^ K pK0FUT8gE2-l $fflV^Ts t:J>T®#iiiT ;^ ^ K 
pK0FUT8gE2-2 ^^t^b:^c (^35El)o . 

r^^^ K pK0FUT8gE2-l 2.0/iS 100//g/ml BSA (New England Biolabs tti^) 
^-atf NEBuffer 2 (New England Biolabs 1±i^) 30/zl IzmMX^. ^mmM EcqRV 
(New England Biolabs ttM) 20 #{i^Sax.T 37°CT' 2 ^PetMbMJ^i^ff ojto 
J^-vrtJ: !^:Il^y->'^?5biSS§fflV^-C DNA »T>t^lH]iRbfc^> lOO^ig/ml BSA (New 
England Biolabs ttS^) ^^tf NEBuffer 1 (New England Biolabs 1±K) 30// 1 
^b. 20 ^iiLCDm^mm KehI (New England Biolabs ^tM) ^M^X 37°CT- 2 BtP^ 
vi-fbiS/S^^f ofco Yi'^bS^&^^ 0.8% (w/v) 7':i3 d— ;?^>!7-';bSMm«jt#t 

bs 1.5Kb ©DNA ^^t^MMbTto 
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—15. y^:^5. K ploxPPuro l.Ojus^. NEBuffer 4 (New England Biolabs tt^) 
30//1 lzmm\^s ^immm HesI (New England Biolabs ttM) 20 miiL^iU^X Zl'C 
T- 2 ^P^V^'fbS;S^fTo:^co ^Sji&?^ct ^ y —JVit^m^m^'iX DNA »T>t*[E]lR 
L/c^> musMl BSA (New England Biolabs nM) ^^ts NEBuffer 1 (New 
England Biolabs ttM) SOjul 20 ^^fS^MRS^^ KEnl (New England 

Biolabs aM) ^M^X 3TCX 2 ^P^?i'^tiSi^•^^^To;^Co rg'fbSii&^^ ^r«$ 0.8% 
(w/v) r;!jD->^>!f;i/mm»l3#tbs m3.5Kh (DdMm^^^mmVfzo 
. ±tEXmtzy^:^^ F pK0FUT8gE2-l EcqRV-KehI tfM" (f^J 1.5Kb) 4.0.al. 

y"7X^ K ploxPPuro S3fecD HEal-Kpnl SfM" 3^.5Kb) 1.0/zK Ligation High 

(Mnm^±m) s.o^i *?g^u i6°ct- so ^?sKm^'^^:ihizxy)m^^}it^^n 

u—>^y)^m(D:^miz^^x^^y'^:^5. FDNA^#^b/feo h'^J^AT. 

pK0FUT8gE2-2 hm-To 

(4) h*pscFUT8gE2-3©^^ 

^WJ12 (2) T'f#fc5^^^-— X7nA;:?.^$'-FUT8®:ii^V> 2 ^^tr^V AMi^ 
^m-r^y^:^^ H pFUT8fgE2-4 ^fflV^T^ Ji^T^^JliT ^ K pscFUT8gE2-3 

y°^7.5, FpFUT8fgE2-4 2. 0/zg % NEBuffer 1 (New England Biolabs tti^) 35>al 
izmmL. 20 miiLCDmm.mm Bmll (New England Biolabs ttM) ^JD^T 37°CT- 2 

Blunting High iM^m^tM) ?kmi^K m<t(Dmmmiz^-^x DNA Mmoi^^m^ih 

^^^tzo 7 ;i//^DD4^;i/AJfim$aiSi5cfcth':3i^y— ;i/?t^^fToT DNA ^ 

M-^(slitZU}^c^x NEBuffer 2 (New England Biolabs ttM) SSul lzmMl^. 20 #{4 
CD^JIS^^ Hindlll (New England Biolabs ^.M) ^iJU^X Sl'CX 2 mmmih^JiB^ 

n-otzo m<hKiit>m. mm^o-s% (w/v) •riju—x^jvmm.^wjizmv. 3.5Kb 

y^X^ h- LITMUS39 (New England Biolabs ttS^) l.Oug «: NEBuffer 2 
(New England Biolabs ^tt^) 35>al IzmMl^. 20 EcqRV (New 
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England Biolabs^tM) i3ctt>' 20 Hindlll (New England Biolabs 

m) ^iux.x 37°CT- 2 mmm^tKm^n^tzo ^ifbs^s^. mm^ 0.8% (w/v) t 

^•D-;^>7;bffiM?^»jt3#tt, 2.8Kb CD DNA»fM-^)iti^bfco 

±f3T'#:tr^;^ ^ h* pFUT8fgE2-4 S^fe© HEall-Hindlll »f>T- 3.5Kb) .4.0// 
K r^;^^ h* LITMUS39 mMO EcQRV-Hindlll min 2.8Kb) l.OuU Ligation 
High (*#IStfcM) 5.0//1 ^?g^b. le-CT 30^P^.S/^;^i±^CIh(3j:f9^'^S;i& 

^=fTo;^co m^ji^m^mi^^xxmm dma^^mn^miy. m^ntz-ry\^>^'j:ym 

J-^lTs pscFUT8gE2-3 i:$^^■ro 

(5) r^;^^ KpK0FUT8gE2-3®^^ 

ll5Si^J12 (2) T-^t/t^i'-r-— X^^A^^-FUT8®:3l^V>2^^^f>yyA^^ 
S^r^r^T.^ K pFUT8fgE2-4 trfflV^T^ J^:AT©^)liT->^^;^ ^ K pK0FUT8gE2-3 
^a^b;fe (^37|l|)o 

y"y7.^ K pFUT8fgE2-4 2.0/zg ^ NEBuffer for EcqRI (New England Biolabs It 
M) 35/zl lzmm\^. 20 #{£©$1^^^ EimRI (New England Biolabs %LM) *5J;I>* 
20#{ii©$iJ|5g^^HijldIII (New England Biolabs 1±i!^) ^1]UX.X 37-Cl: Zmmmit 

^m^n^tzo m<hm.}it»m. (w/v) Tisn—x^)vmm.r7y.mizm\^s 

m 1.8Kb ©DNA m^n^mwivtzo 

—15. T^X^ K pBluescriptll KS( + ) (Strategene tti^) 1.0/zg ^ NEBuffer 
for EcqRI (New England Biolabs ^M) 3Sul 20 #{4©$iJIS^^ EciiRI 

(New England Biolabs UM) ^ XZf 20 #fiL©M|5g@f* Hindlll (New England 

Biolabs ttsi) ^M^x 3rcx 2 mmmitRfit'^^n^rzo mitKHt^m. mm.^ 0.8% 

(w/v) 7i3u-7.^)Vm^xkm\Z^\^. ^ 3.0Kb ©DNA ^>t$5Si^U:to 

IMXntzr'yT.^ K pFUT8fgE2-4 E&^© Hindlll-EcuRI Kfit (^^ 1.8Kb) 4.0xzl. 
r'yy^^ K pBluescriptll KS(+)fi3l5© Hindlll-EcflRI (IvJ 3.0Kb) 1.0//K 

Ligation High (^^JiiSttM) 5.0/zl le'CT- 30 ^PB^R/Tv^-^a ^ 2li3cfc 

!9^^>g:/^^*tfo7!io ^;S/^^f'g*fflV^T^^B DH5a;t*%ff$S^mL. f#?)n}t7^> 
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(6) 7°^::^ ^ K pK0FUT8gE2-4 

(4) i^Xn (5) T-#fcr^:^5:.h* pscFUT8gE2-3 :fectt>-pK0FUT8gE2-3 
T. J->lT®^/liT'r^X ^ h' pK0FUT8gE2-4 (H 38 EDo 

r^;^^ K pscFUT8gE2-3 1.0/zg 100/zg/ml BSA (New England Biolabs ttM) 
$^tf NEBuffer for Sail (New England Biolabs ttM) 35^^! izmMi^. ^mmm 
Sail (New England Biolabs tfcS^) 20 #^*JPx.T 37°CT' 2 BtP^^-fbS^&^ff o feo 
^.K^&^SJ; !3 3l^y-;^?t^^^fflV^T DNA ^fn-^HHRbfc^^ NEBuffer 2 (New 
England Biolabs ^tM) 30/^1 20 #{]i®$ijpg^^ Hindlll (New England 

Biolabs :?±s) <&jnx.T 37°CT- 2 mmm^t^m^n^tzo m^tRmWi. m^^ 0.8% 

(w/v) TiJu-:;i.^'JvmHrkmizmi.. 3.6Kb ® DNA »fM-**iS^bfco 

— ^S's 7°^^^ K pK0FUT8gE2-3 l.OuSfts lOO/^g/ml BSA (New England Biolabs 
%fcM) *^t? NEBuffer for Sail (New England Biolabs ^tM) 35jul izmMhs M 
Sail (New England Biolabs ttM) 20 m^^M^-C 37°CT' 2 ^PB^vg'^t:SJ^•^% 
fTo:feo ^S^&r-gJ: D^^5^y-;^^*^^^fflV^T DNA»tM-^[hIiRL:^c:^s NEBuffer 2 
(New England Biolabs ^tM) 35 //I Izmmv. 20 Hiiidlll (New 

England Biolabs ^inxT 37°CT- 2 B#P^?ifbM;;&^tf o 7^0 

pH8.0 © lmol/1 Tris-HCl mmm 35/^1 43 ct t>* ]^ M C15 mmM Alkaline 
Phosphatase {^mm±m) 3.5/zl ^»t. 65°C-e 30 ^P^^/^N^-y:?. C ^ {3 j; D 
DNA Mi^(DEii.V >m<h^n^tzo iii'J >mMmm. y :^y—)V/^ ua^^)iAmiii 

±IBT-^#:tr^;^ ^ K pscFUT8gE2-3 mM(D Sail- Hindi II KtM" (^ 3.1Kb) 4.0 a 
K r^:^^ K pK0FUT8gE2-3 fi^® Sail- Hindlll (m 4.8Kb) l.OytzU 

Ligation High mnm^tM) 5.0//1 $?1-&L. 16°CT- 30 ^P^S^&^-fr-i) h J: 
!9?^^;S^&^fTo7^co ^;S/^^r^^ffll^T;^MB DHSa^^ffm^iifeL^ #^nfcr> 

\:^iy'j>m^^i^->x^^^(D:^miz'<^^x^^y^x^ kdna^^^lt^co 

K^J-:;T. pK0FUT8gE2-4h^^-ro 
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(7) y^XS. K pK0FUT8gE2-5 comm 

(3) *5J;t>* (6) T-fffe^^:^^ K pK0FUT8gE2-2 i5ckt>* pK0FUT8gE2-4 ^fflV^ 
T. JiiT©^|liT-r^;2; ^ K pK0FUT8gE2-5 ^^^b:t 39 UDo 

y^T.^ F pK0FUT8gE2-2 l.O^g ^ NEBuffer 4 (New England Biolabstti^) 30// 
1 {3^if U ^Jl®^^ Smal (New England Biolabs ^±i^) 20 #{ii§iPx.T 25°C-e 2 

NEBuffer 2 (New England Biolabs %tM) 30^1 t-.^^bs 20 #^4®MPg^^ 
BamHI (New England Biolabs %tM) ^tU^X 2 ^r^:?mb>SJi&§fTo :to ^i'fb 

SiJ&^s pH8.0 CD lmol/1 Tris-HCl 30/zl joctth'^JPM C15 ttdb^fe Alkaline 

Phosphatase (Sffijttti^) 3.0/zl $«bs 65°CT' 1 ^F^Mii&^-y-^ ^ J: (9 
DNA ^^CDm. U v^-fbS^To m U >mMm^^. n n AMm 

— r^;^^ h* pK0FUT8gE2-4 l.Oug ^ NEBuffer 4 (New England Biolabs |± 
M) 30/zl izmmi.. ^mmm Smal (New England Biolabs nM) 20 #>t4^;&nx.T 
25''CT- 2^F^Y^fbM;^^^=fTo;^Co m^JiBm^ ^ ^ —Jl'ik^m^mi^^X DNA»fM-§ 
[HllRbTc^. NEBuffer 2 (New England Biolabs tti^) 30/il ^3^§^b^ 20 #{S©SiJ 
IS^^BajnHI (New England Biolabs ttM) ^M^X 37°CX 2 BtP^vi'fbSii&^^Toi^o 
^'fbS;j&^^ m^^^ 0.8% (w/v) 7^:ijO-;:?:>f;i'«M?77cftjiZ#tb. 5.2Kb CD MA 

±l3T-#^c:7-^X ^ K pK0FUT8gE2-2 ffi^® Smal-BamHI l^it (-^ 5.0Kb) 0.5/zK 
r^;:^^ h' pK0FUT8gE2^4 ^^(D Smal-BamHI ^M" (*U 5.4Kb) 4.5/zK Ligation 
High (m#f&a^) 5.0/zl *?g^U 16°CT- 15 ^P^>S/^^^-fra d i: J: 

^n^tzo mKjit^m^mi^^x^kimm msa^^mnm^i^. mhtitzT>\^->v>m 

t4^o->J:^5^5^^®:5?£^3^^eoT#^r^;^^ KDNA^#^bfeo :$iy^X^ 
i-^lT. pK0FUT8gE2-5 t^^To 
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(8) ^ h* pKOFUTSPuro 

(7) T-f#fer^:X^ K pK0FUT8gE2-5 ^fflV^T. Jii.T®^jliT-r^;^ 5. h* 
pKOFUTSPuro ^^^bfe (^40|2l)o 

y^T.^ K pKOSelectDT (Lexicon ^tM) l.Ous NEBuffer 4 (New England 
Biolabs tti^) 50//1 {3:^^b. MMmm fisril (New England Biolabs nm) 16 # 
^S^iP^T 37'CT' 2 BtP^vmb-g:J^^*^T-^fco Yi-fbSJiS^. 0.8% (w/v) 

D— ;:^>7';i/«^^l|j(3#tC, i^^^ h^i/V^^:!-^;/ h^^tf?^ 1.2Kb ©DNA 

—15. y^y^S. K pK0FUT8gE2-5 l.Ous ^ NEBuffer 4 (New England Biolabs 
i^) 50^1 izmmL. mmmm EsrII (New England Biolabs 16 #{i£^Anx.T 

37°CT- 2 ^F^^'ftlSJ^;^=fTo:fco ^-fbS^&ms pH8,0 © lmol/1 Tris-HCl mmm 30 
>al i5i;t>":^J^M C15 1*e&* Alkaline Phosphatase (S^gJit^tM) 3' 0/zl §»b^ 
.65°CT- 1 ^f^>S;;B^-&s^ htCct D DNA*Sffi®jK£U v^'fb^^fTo /to JK£U >^'fbM 

»tK- ^ ^a7j< 10 1 (3 b o 

±H3T"f#^r^;^ ^ F pKOSelectDT mM(D Rsrll-Rsrll (^ 1.2Kb) l.OuU 
y^T. ^ h' pK0FUT8gE2-5 fi^fe© Rsrll-Eisrll KtM" im 10.4Kb) 1.0//1. MM7j< 3.0 
//I. Ligation High {m^mtM) b.Oul ^^M-^U 16°CT- 30 ^P^>K;i&^-&S C ^ 

iz^^m^Km^n^tzo m^jit^m^m^xi^mm DHSa^^ff^s^mb. tte^nife 

7^>t:-.>i; >m^'i^u — >Xy)^2km(D:^mz'ltt-oX^^y5':^5. K DNA^#^b}to 
F%Jii.Ts pKOFUTSPuro hf^RTo 

2. a-l,6-7=i^>;i/ h^>X:7^^-Hf (FUT8) M^l^:^^ V > Z ^^t!^ ^ 
^ 1 33 b--5fe^ bfc CHO $fflSa®ftS^ 

(1) iJ'— '^T'^^ >^*^^i$7_c7)#A 

^mmmm l IlT-^^b:^c:^-^''f-— XmA:^^— FUTS >:7'y AM:^^— >ir^^ > 
/7-^/7 ^-pKOFUTSPuro §^»J8© 1(2) T-f'^Mb:t 5-03 tt-\#A b;feo 

r^;^^ K pKOFUTSPuro <D 5-03 ^-^©iKE^^AfiJi L/ ^J' ho^'b — i/3>^ 
[it^ h^^ypv— (Cytotechnology), 2, 133 (1990)] icip bTJ->LT©^iiiT-fT 
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o:feo S-r. r^;^^ pKOFUTSPuro 150 jug ^ NEBuffer for 5all (New England 
Biolabs ttM) l.Sml IzmML. 600 miiLCOpmmm Sail (New England Biolabs 4± 

l//g///l 7j<^?ghbfeo 5-03 K-PBS i^Sr-S (ISTimnol/l KCK 

2.7imiiol/l NaCK S.limnol/l Na2HP04^ 1.5imol/l KH2PO4. 4.0iimiol/l MgClz) IzTM 
bT 8x10^ M/ml hUfco 20O/2I (1.6xio^fi) ^±i3f^4^'fb:7°-7;^ ^ 

K 4//1 {4us) ^^gfObfe^^ IfflflS-DNA ?Efnr«©^*^ Gene Pulser Cuvette (M 
mm^^ 2mm) (BIO-RAD tti^) --^^b. ^ISife-^^S Gene Pulser (BIO-EAD %t^) 
^ffll>T^-?;i/:^S-E 350V. 250vtzF ®^{«»iS^#A$=ff-3:^^o |nI1t(Zb 

T^i^-;/ h 30 :$:^{c^bjl{E^#Ab:^c^. 10% ^i^m}^s^Rm 

(Life Technologies tt^) 43 J;t>* 1 fgiiJgcD HT supplement (Life Technologies 
1^) ^miULti IMDM mt (Life Technologies tt^) t^^^bs mmmmmmm 
lOcm ^yS^^ (Falcon ttl^) 30 bfco 5%C02. 37°C©^{^TT- 24 

i^mi^tzm. i^m±m^m^hs IS/^g/mlPuromycin (SIGMA ttM) ^^TflOX ^iy 
mHrn^sium (Life Technologle :?±M) ^mMi.tz IMDM tgife (Life Technologies 
ItM) § lOml -To^fibfeo dCDtgtte^ft^^ 3-4 B^{z^t3^^b^:6Sf, 10 B 

(2) ^-^7^1- >^--<^^-^A^®m# 

(1) T"t#;tti*a. — D-x'^ >'>iirt4^J: 19^5^® 900 *JiiT©^ 
)liT-^5R®^.b:feo 

*-r> f^-P x'-f i/>Wt4^**^m31b:^c 10cm ^vi/^ J: !3tg#Ji^<^I^*bs 

v>mmmm 7mi ^?iAbfe^. n^^gi^sMTt^^bfco ^^tzb--^^^ 

(GILSON tti^) SfflVNTn D--^?l^SloTqSl.^5i^s ^iS 96 ^ru— h 
(Falcon ttM) -\Sltb/zo h U >5Q.S^fT-:5 fc^. 96 :r^rix 

-h (sMSi^ttM) -N=§-^D->§IS«b. 15/zg/ml Puromycin (SIGMA ttM) *5 
cfctF 10% e^i/g^i^^^lflfil^f (Life Technologie ^t^) ^mui^tz IMDM i$±fe (Life 
Technologies^aiM) %fflV^T l3lP^l$«b;to 
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m (20% DMSO. 40% •^7>>Ji&J^j]iirf. 40%. IMDM) tMmVtzo ^ CD -Z) t> ^M^mm 

g/ml Puromycin (SIGMA tti^) :fccfcU^ 10% Oi^mBm^lkm (Life Technologie 1± 
m) ^mmi^tz immmt (Life Technologies tt^) ^ffll^T 1 iir^i^^bfco 

(3) ^^jA?cRizx^mmm^^cDmm 

T^JI (2) T'^ife 900 ^n — >lznv. HXTcD^mx-^'yA PGR {3=t ^Sffilsllimx. 

^^-( 5.:^ h (Analytical Biochemistry), 201, 331 (1992)] {3t^oT#^ 
n — >©^V A DNA ^SIS^Ls ^-<^TE-RNase (pH8.0) (lOmmol/l Tris-HCK 

Immol/l EDTAs 200/zg/inl RNase A) 30^1 Bfe^^bfeo ^tz. mMm 12. T'f# 

FUT8 ^ji:.mm(Do%^-yy'^>^^^^-mmm^^m^rz^'>^(Dmmiz^ 

^-f^- (iH^U#-^27 fz^N-r) ^iSatb^co 

DNA T}^' ^ ^— ExTaq (^M^ttM) %MV^T. ±f3T'iiM b;^c^V A DNA 
^^^lOjul ^ts Z5jul (DKJiBm [ExTaq buffer (SMM^^M). 0.2inmol/l dNTPs. 

0.5/imoi/i ±mmBi'^mmy°^^-^- imm^ 26 ^jimmm-"^ zm^mm 

b. *"U^^-Hz^m>S^& (PGR) ^n-otzo PGR {is 94°CT' 3 ^P^Oinia©^^ 
94°CT' 1 ^F^s eO-CT- 1 72°CT' 2 ^S^r^^ ^JVh i.tz 38 

PCR^. S^&r«* 0.8% (w/v) 7'*-D->^>^7';i/«m?7TcK;tc#tt. CHOm^rVA^ 



147 



(4) ^^yA:^-^'>ru^y hizx:hmmmmK.(Dmm 

D->%#tf 96 ^^rix- h=&aiiRu 5%co2. 37'C(Dm^TX' 10 ^r^mmLtzo m 

(Greiner:f±S^) -\i#«byto 15A^g/inl Puromycin (SIGMA 10% 'jz^jg^ 

iS^^lffifll^f (Life Technologie ttS^) %»bfc IMDM t&iife (Life Technologies 4± 

i^) ^m^^x immi^mi^tzm. mmmmm^ms'Ayu-h CGreiner4±M) -^m 

mi^tzo ^ri^— h J; Di^^©:^^ [^^l^-f • Tiy^y K • Uit— 5^ (Nucleic 
Acids Research), 1, 2303 (1976)] {z^^^oT^^ n — >®/f y A DNA ^siMb. 
#^TE-RNase M«M (pH8.0) (lOiimiol/1 Tris-HCK lmmol/1 EDTA. 200 ^ig/inl 
RNase A) 150/zl (z— B^?§^b:to 

±mxmmLrz^ J A DNA 12^g § NEBuffer 3 (New England Biolabs ^M) 120 
Ul izmmv. 25 miiKD^mmm Estl (New England Biolabs ttM) ^iPxT ST-'C 
X—B^m-ihRJt^ff^tzo UKm^^X^:^^ y—Mt$^^:^mi^^X DNAWrM-^HIi^b- 
;^c^s TE (pHB.O) (lOmol/l Tris-HCK Immol/l EDTA) 20;tzl izmMi.. 

0.8% (w/v) •r-^'u—x^'jvm.m.^&izmiytzo btm^^. ^^(di5W^ [rns/— 

>^'^-:t7*--!f •::Pi>3-^;i/-r*5='^ — •^■^-'^^ (Proc. Natl. Acad. Sci. 

USA), I£, 3683 (1979)] ^C^^V^. D >M-\>if y A DNA ^^^^bfeo fe^l^T^. 

±^ D >ii(3^b 8o°cT' 2 mmcomim^^n^fzo 

12 xntz FUT8 ^iT^y A^^©^ >^*^<>^-^§|5]#.J^$^X.7bgP^©ia 
mzm^-r^y^'y^-^- (iE^j#^ 28 i5J;I>Wa#-^ 29) ^aSstbfco DNA 
^U^^-- tf ExTaq {'^mmtU) ^fflV^T. ^JS^J 12 (2) T-t#fe7*^;^= K 
pFUT8fgE2-2 4.0ng $^tf 20//1 ©SJJ&M [ExTaq buffer (^Sit^ti^)s 0.2mmol/l 
dNTPs. 0.5/zmol/l ±fB7t<E^2^Sfl^r^ -f ^- (ie^^S^ 28 *5ckI>'i2^US-^ 29)] 
^EiS^b. *"';p<^— k*Sli;SJi& (PGR) §ffo5^co PGR {i. 94°CT- 1 ^P^CDJnta© 
94°CT- 30 55°CT' 30 #P^. 74''CT- 1 ^Fb^*^ ^ ^ 1 it ^ ;b h b 
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25 it-f ^:7;i,o^f4^TfTofco PGR 1.75% (w/v) -ri^'u-x^Jimm^ 

1 IzML. [ a-^^pjdCTP 1.75MBq i5J:tN* Megaprime DNA Labelling system, dCTP 
(Amersham Pharmacia Biotech ttM) ^FS^^^XWuM^MMLtzo 

— h;b-xi^Ab. :ru ^$''-r-if-i>'3>:?S [SxSSPE.. 50xDenhaldt's 0.5% 
(w/v) SDS. lOOusMl t^-^M^DNA] 15ml ^in^T 65°C-^ 3 ^P^®:rb/\^ :7*U ^* 

65°CT— BfeJn?abfeo 
y\^r>;^V-fe"— Sx3>^. D>Mt 2xSSC-0.1% (w/v) SDS 50inUcMab. 

G^'CX' 15 ^mmui^fz. ±vd(Dm.r^mi'f^ zMm^M\.tzms o.2xssc-o.i% 

(w/v) SDS 50ml BS^CT- 15 ^P^Jn?aU;^Co :^^P>m§X^7^ 

BuM©$iJ|Jg^^ EslI mmiz X \) s i^^M FUT8 MiLM^R^iy^ 4. 4Kb ® DNA m>n 

o 3x3tf5^>?P ?> 6. 0Kb © DNA if>t:bs^ C § o 
2^^{3ctf3. *:JM (3) (3j3(t^l^14^D->CD>:f y A DNA J; D_hlH*^ 4.4Kb^'J; 
Zim 6.0Kb ©^Se^KrM-^b^Bm^tLfco iiS^it®Si:t:6s 1 : 1 T-$>.ofc:i 
^P->{i:. FUT8 ^^AZi^-fe^^ 1 :3t:-^&J^bfc^n->T'$)^cih«^.^tLfco 
2|s:^p — >^j,^LTs 1st. AFUT8 2-46 ^hl^^fo 

3. a-l,6-7ui/;i/ h^>;:^:7ai^— If (FUT8) jtlH^^ 1 3 t:— b:fe CHO m 

(1) Cre U > t-:^— tf^^-^^ ^— 

*:^5S«;«J^ 2 liT-f^M b tz 1st. AFUT8 2-46 ^i*-^. Ore U 3i > f^h— tf ^^^^ ^ 
— pBS185 (Life Technologies ttSU) ^#Ab/to 

r^;^^ K PBS185 (D lst.AFUT8 2-46 tt-^©jt<E^«A{i^ U ^ hD^J^-b — i/3 
>m [itf hT^^yoi/— (Cytotechnology), 133 (1990)] bT J->lT©^iIi 
T-=fToyto ^-r\ lst.AFUT8 2-46 K-PBS [137mmol/l KCK 2.7mmol/l 
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NaCU S-lmmol/l Na2HP04. l.Smmol/l KH2PO4. 4-Oniinol/l MgClj] {35^?ibT 8x10' 

m/mi tvtzo mmmmmmul (i.exio^M) ^r^;^^ kpbsiss Augt^^i. 

tz^. mm-dUMmmo^m^ Gene Pulser Cuvette (m^P^EBM Emm) (BIO-RAD^t 
m) -^^bs mmm^mWGene Pulser (BIO-EAD $ffll^T-'1;^^a;a 350Vs 

mn^m 250//F ®^f^T-?ti5^#A§fTofco mxms mmmmm^ 10% r>i^j§& 

Bifil?S (Life Technologies ttM) i5 cfc !>' 1 f&MjS® HT supplement (Life 
Technologies ^mmLtz IMDM l^iti (Life Technologies ttM) 10ml {z^^gL. 

^e>{3|5lt§ife%fflVAT 2:^{§#f^bfeo ^««i&«ffllOcm T^-f '^^fy^ (Falconet 

10% '^S/g^i^Mlfli^ (Life Technologie ^m) ^»b7h IMDM i^ife (Life 
Technologies tti^) ^ 10ml "To^fiD^co il®t&it&3^mft^% 3-4 Bmzm^M 

{.t^i^^ 10 Bm(Dmm^n-otzo 

(2) Cre U =1 > t^:^— 12^3^-^^ ^ — 
2^11 (1) 400M®=JD-— ^j,:>LT®^/li-CS^bfco 

^ -fx 10cm ^ ct !3 ±^«±7i § 1^* U >M«M 7ml §a A b tz^. 

mi^mMmnz^htzo mz\^^^y h^> (gilson nm) ^fflv^T=iD^-^ii# 
stoTPi^v^jZ^^^. 5tLis 96 h (Falcon ttM) -^fmn^tzo h vyiy>mm^ 

10%>j7^J!&B3Stfflfaff (Life Technologie ^tS^) ^mMX^fz IMDM tgiife (Life 
Technologies ^tSi) $fflV^T 1 ® Peltg* b o 

±fe (2o%DMso. 40% r> 40% IMDM) hw^\^fzo ^(Do t>^m.^mmm 
yj. m^(D^m^-^y^-yu-hh\.xit^^m:im\.tzo 

uyvtiyu—h^ 15//g/ml Puromycin (SIGMA 111^) ^JiXJ^ 10% ^i^m 
!^m^Mm (Life Technologie ^tK) ^mmi^tz IMDM tgift (Life Technologies 

m) ^mi^x 6 BmmmLtzo cre ';3>tf:h— tfo^^KCct d ioxp mmzm^th 
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(3) >f J K^^yyuv h{Zcti)^^Mt4jl'£^^*®#»f 

*:JI (2) T-BtB^tifcl^tt^D — >CD^ife,eS® 6 ^D — >^z^U J-:^T©^jli 
tr A -t^-if > :r □ h 13 ct i) »Jiift4stl5^l^*©^»f ^fr ^ }^ o 

T^Jg (2) T'it^{*#bfc^>^^$7— n/-h.©a*.s ±fB6 ^P — >*^tf 965=^7° 
U-h^iiltKbs 5%C02s 37°C®^{^TT 10 ^F^#gbfeo #a^^ ±bB^d — > 
{3^^-r?.'^^;b7b^?)«^^«mffl¥JS 24 /^ri/— h (Greiner ttM) 
bfco 10% '>S-J!&iS^g^ffifil^» (Life Technologie ^^Snb:t IMDM tgtfe 

(Life Technologies ^fflV^T 1 ®F^ig#b;fems 6 /tri/ — 

h (Greiner ttM) -vJWbT^co h J; t) [pJ^l/^l'^y^ • T'S^^y 

K - 5^ (Nucleic Acids Research), 2303 (1976)] {Z^^e-:3T#^ n — >© 

'ifyA DNA ^siMb^ =&^TE-RNase (pH8,0) (lOmmol/1 Tris-HCl. Inunol/I 

EDTA. 200/zg/ml RNase A) 150/^1 tz— ?^&^»b:^Co 

±i3-efiMbfe^V A DNA 12/zg NEBuffer for BamHI (New England Biolabs %t 
M) 120/^1 ^3^^b^ 20 #{li®$il|5g^^ BamHI (New England BiolabsttM) $JP^ 
T 37=CT— BfeM'ffc;S^S^=fTo;fco W.^I^sWl^ 'O J --)\^^mm^m\^'C DNA »T>t 
^iHliRbfc^s TE mmm. (pHS.O) (lOnmol/l Tris-HCK lmmol/1 EDTA) 20/zl 
^bs 0.4% (w/v) 7-**D— ^>if;b«MM{3#tb/^co ^^CD^S [rni/ 

—=T-{\y^'^'Z^':r'^'±^^-Bi-)\y'-rtiv^^ — :^r-it-r 3:>;^ (Proc. Natl. Acad. 
Sci. USA), Ifi, 3683 (1979)] ^Z^^ev^. ^-T D >M-\'i^y A DNA $fe^b:^Co fe^^ 
T^s ±^ o >J3i(3^b 80°CT- 2 B^F^CD^MS^fTo:^co 

12 -rtffe FUT8 >5f y A^^CD^t.^-^'T^i- >^7-<^^— ffi|5lM^^Mx.:fea5^©iH 
^'J{C^^-r^:7°^^^- (iE^!J#-^ 30 :fectt>m'J#-^ 31) $sSti-b}fco DNA 
*'U^^--if ExTaq (SM^tltM) §fflV^Ts ^JS^'J 12 (2) T-^f :7°^ ^ K 
pFUT8fgE2-2 4.0ng -^^tl 20 /zl (D^l^m. [ExTaq buffer (SMit4±M)^ 0.2iiffliol/l 
dNTPs. 0.5vamol/l ±IB3SfE^'Rf^6^r^ ^ v- (iB^!J#^ 30 i^J:Z>WJ#-^ 31)] 
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^^^b> (PGR) ^^Tofco PGR It. grCT' 1 

94°CT- 30 #F^. 55°CT' ZOfPTS. 74°CT' 1 ^P^:b^^'fe^SJJ&^ 1 it^ bfe 
25 ti-'i'^;u©^{4^T-=fTofco PGR^. S-Jit-^m^ 1.75% (w/v) T;?? D-:?^>!7';i/Sm?7}c 

1 (::pi^L/^ [ a-^'^PldCTP 1.75MBq iScttN* Megaprime DNA Labelling system, dCTP 
(Amersham Pharmacia Biotech ttM) ^m^^XWcM^U^i^tzo 

— 4f h;i/-\itAb. ^^-r :7*i;y-r-lz— S^3>?'S (5xSSPE. SOxDenhaldt' s Wi. 0.5% 
(w/v) SDS. 100>ag/ml ^^m^Mk) 15ml ^in^T 65°CT" 3 ^F^ori/^N^ 7* U ^* 

^-fe--i-3>^fTofco mz. mm\.ti-ru-zf dna ^ia^ttUTif* h;^--SA 

/N-f ru^J^'-r-b*— S^3>^. :h-f n>J3i^ 2xSSG-0.1% (w/v) SDS 50ml (3S?*b. 
65°CT- 15^P^JP?^bfco ±fB®?ft?#^ft% 2lE]^t)Mb7^c#. MS 0.2xSSC-0.1% 
(w/v) SDS 50ml t?S«bs 65°CT- 15 ^F^JO?ab:feo ?5fe#^s ±4 u^m^X^y 
;i/ A ^-80'CT' — B$&aS b3l^ b 7^ o 

tui!i®MPR^* BamHI Mfci; ©^^ FUT8 >!^ti3tlS^:?P^*^ 19.0Kb (D DNAW 

i^m^^tzMALMi^^ts^^m 12.5Kb ® DNA iiM-^bs^bSo ^^(3. ^g[5]ffi^^x.y?)^® 

co^c^t^vLitfK^yjpe, t:aL-D-=<'^s^>®i4?H5^ (j^ 1.5Kb) t^m^^ titzm^lz 

it. [5l${LStCct?5 5^11.0Kb®DNA»TM-:65^b^o 

±fB6 ^P — 5 ^D — >®^yA DNA J;t»±fB*^J 19.0Kb :fe 
^t>-|^ 11.0Kb ©!|$M&^l^>t>b5Bm^nfeo M»fM-®«lt# 1 : 1 T-feofc C i:^?>. 
FUT8 >i^yA^^^ 1 nf-iSJ^bfe^cfcD t:^-nv-rS^>iiSrt4^tiS^*^l^*^ti 
fc^^^b^^N^tifeo 2^^D — >:&aT> Ist.AFUTB 2-46-1 ^t^^To ±i!i® 
Ist.AFUTB 2-46-11*. Ist.AFUTB 2-46 5-03 1*®>:7-V A-thif >0^^^ 

^ 41 mizml^tz. Ist.AFUTB 2-46-1 mit 2-46-1 C7)=j*ST% ¥fi5c 13 ^ 9 M 26 

^ 1 TS 1 #±fe 4^:^^ 6) FERM BP-7755 h bX^fE^tiT V^^o 
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4. a-i,e-yiiiyjvh^y:^y:^^—^ (fut8) m^^wm^i^m^-r ^tKHiCDrnm 

:$imMmm 3 mx-mtz FUTS 1 13 f— M^Lfc^ 1st- AFUT8 2-46-1 

SxlO^M/ml (Dm&r- ISjusMl Puromycin (SIGMA ^tS^) *5J;t>* 10% ^i^^ 
l^mmMm (Life Technologies^) ^mMhtz IMDM tgm (Life Technologies 
i^) -N^^^s mmmmi^mm nS2 y^X:n (Grelnertt^) 2 2ts:l3th 60ml =S-^ft 

Sb/co 3 nmcomm^^. ±m^m^L. excellsoi i^m (jbh Biosciences nm) 

ti-60ml ^3^^b;^o 

iZti^^ 37°C© 5%C02-r V^i^— ^-P^t: 7 BF^^^^. 5fe»^$;b>i7>h 

bx^wT-tfu^^— /b^'iii^j^ (^^3o%j^xT) 'c^^:it^mmi^tz^^. ^mmm 
mm^\°\uvrzo mmmmmmizMi. 3ooorpiii. 4°c®^f^T" lo ^^^mcD^MU^n 

oT±?f ^HlJRbs lOOOOrpm. 4''CcD^#T- 1 ^P^O^^li^^^^^Tofc^. 0.22 /zm 
?LS150inl^PES Filter Unit (NALGENEttM) ^ffll^T^Siib:fco 

0.8cm SCD:i?^A{3 Prosep-A HighCapacity (bioPROCESSING ttM) 2cm T 

5Smb. O.lmol/1 ^ :3^ymmmm (pHS.O) lOml j5J;l>* lmol/1 ^*US^>/NaOH- 
0.15mol/l NaCli^« (pH8.6) 10ml T-JIi^^^^t"?.^ J:oTiH^®¥«'fb^ff 
o;feo ^^{3. ±53tS«±^f=& 100ml ^^^A{3MJ^bs lmol/1 ^'U^V/NaOH- 
O..15mol/1 NaCl mmm (pH8.6) 50ml T-i5fe#bfco O.lmol/1 
r« (pH3.0) 2.5ml ^fflV^T Prosep-A (3PS«b;tm#^®?gi±i^tf ?gmM^ 500 

1 -r-DM-r^trnz. ^m^^^M-n zmo\/\ iris-Hci (pH8.5) m ali hm.-^ 

bT^^^bfeo BCA ^ [T^'J^^ ;i3;b -yW:^'!7-^X h U— (Anal. Biochem.), 
150 . 76 (1985)] ^m\^^Xifm^mm.m.-^^ts (it 1.2ml) ^M^bT-^— b. 

lOmol/1 ^a:>^-0.15mol/l NaCl M«M (pH6.0) ^fflV^T 4''C-t— M^^g^ff ^tyo 

tzo ifmmm^mux.. 0.22/zm miiex gv (millipgre sm) 

TMB;at31bfco 

5. a-l.e-y^S/;!/ h^>;^7ai^— tz (FUT8) Mfe^^^l^d^^^T in 
vitro (ADCC?St4) 

:*:^»jm4JlT-)ffiMb;ttn;CCR4tn;#:® in vitro W^^rStS^MT S:^^). 
8 tfBK® CCR4 ^MSSI* CCR4/EL-4 ADCC fStSSff ojfeo 
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10% t7 i^m}^Mm {life Technologie ttM) ^^tf RPMI1640 Jgilfe (Life 
Technologie^aig^) (OT. RPMI1640-FBS(10) ^B&I3T$) T'Mf^ti^^bfc CCR4/EL- 
4 ^ UlO^m^ RPMI1640-FBS(10) 500 //I (C^^b. Na25^Cr04 3-7MBq ^^APbT 
37°C-t- 90 ^F^^^-r^d^iCcfc mf^(DWLm^um^n':>tzo mOrw T- 5 ^© , 

m'Mm^nr^tzm. ±m^m^v. WMmm^ rpmii64o-fbs(io) 5mi izmm\.tzo 
3 m^DMbfc^. mmmmim^^±X' so ^p^^abTS[*rtf#jH 

^g^^^^-Brfco ||I>-±f3®?5fe^^f^*2[i]^t)^gbfc^. RPMI1640-FBS(10) 5ml 

izmmT^ :itizx^s 2. Ox lo'M/mi (vu^mmMmm^mm\.tzo 

O.Sml ^Sn^TM^*^{3?g|nbfc^. ^SS5:^m7j< (A^t^^aS^) SOml h^g^bfco 
^^^^ rg. lOml ^^ti^tl Lymphoprep (NYCOMED PHAEMA AS tt^) 4iiil ±J3^^^ 
i'«^b> EOOOrpm T' 30 ^F^O^^^^^^fTo fco ^^^ti:^c#»M^% 

^mi\:^mX^misbX^—L. RPMI1640-FBS(10) SOml izmmi^tzo lEOOrpmr- 
15 ^©^N^S-gl^^To^c^. ±7f%l^*bs RPMI1640-FBS(10) 20ml Izm 

mi.tzo ^KDmr^m^"^^ zmm^Mi^tz^. rpmii64o-fbs(io) ^^ut 2.5x10^0 

96 7^U^^ri/-h (Falcon 4±M) ©=S-5H:t3^MM^gr-S^ 50/^1 To (ix 
10' m/^) ^tibfco i^^.^T#7H:^cal:7 3l^^-m^^S^^^^ 100 /il -To (2.5x 
10= MM) !3s 25:1 hLtzo 

mz RPMI1640-FBS(10)>&fflV>T. :^mMmm 5 JMT'#7^c=§-^a CCR4 tnlfrJ: D 0.01 
g/mK O.lAig/mK 1 //g/mK 10 /zg/ml 0#IRIF.^!J^siMb> ^#f^^?^^=&'^ 
(C 50 ^zl »-r§Cl^lCct Ds ^iiJg 0.0025 /zg/ml. 0.025 /ig/mk 0.25 /zg/ml. 
2.5/zg/inl hb^^o 5%C02s 37°C©^#TT- 4 mm^Ht^^-^tzm. yiy—hizMl. 
IZOOrpm T" 5 ^©^-Cn^^^^to =S-:r^®±fS 75 xzl § 12imn g RIA 
(IWAKI tti!^) iz^aib. MINAX-a:r— h^'V-^-^-^V^— 5550 (PACKRD ^tWi) ^ 

^tz^ jiy DL^^-mmmmm:SB^-crmi^^mzi-tx.xmimo-ns{io) 150 //i 
izzcy ^-mmmmmiixnijii^^mmizi^^x 1 100 /zi ^xu 
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RPMI1640-FBS(10) 50 ul ^mMVtz^-^±W,(D^m^n'^ ^tlzX^. ±mm ''Cr 
m 42 llt3=&atn; CCR4 inlft:® ADCC rStS^^s bfco FUT8 ^ct^iit^^S 1 3 t:-^^^ 

ufc 1st. AFUT8 2-46-1 \)mzmmts mMBi^mmmcD cho mm 5-03 ^^^m 

m^^itmhitm^^nts^-^^tzo i:x±cd^^^v. ^t±w© futs m±mbi^^w. 
m-r^^tizx^. m^ijii$-(Dmc^\i^\^±hm^^tifi^m^ntzo 

mmm 14 . v^^^m^ cho/dg44 ^sa® -f^M h mmm ^m\^ tzm^cD^m 

(1) l^^5^>iiri4CH0/DG44«©Si# 

CH0/DG44 ^fiS^; IMDM-FBS(IO) ±g±t [ ^> J5^ ifil (FBS) ^ 10%. HT 
supplement (GIBCO BRL ttM) § 1 ^?iS^tf IMDM tgife] tT^^tg«ffl7^;:^=3 
75cin2 (^'^-f^H— tti^) 4^T-ig«b. =i >7;i/:i^> hittu^T-ii5fi$-i±:^Co 5ml © 

PBS >t: h Di^ai>as^) (c-r«^?5fe#^. ^vi/^^yn pbs t-#^ 

bT^c 0.05% h U7-S/> >tr hDi^3i>ttM) ^l.Sml^iPbT 37°CiZT 5 ^9>Pb^ 

^^:i,^)D^#f^^3J:^3[llJRU IxlG^M/ml ©^iSlz^ii^ J;^ IMDM-FBS(IO) t&ife^ 
»LT^^^. O.lyt/g/ml ®T;i/^;Wb^JT-fei) N-methyl-N' -nitro- 

N-nitrosoguanidin (OT. MNNG ^^3. Sigma tt^) ^^^JDUfeo CO^ ^ > =3?- ^ 
^ (TABAIM) P^-e 37°C(ZT 3 BF^I&am. iS«±fi^I^^s :Sl>*±3ZEb:^c^f^i:|5l 
^i©^ftT'W^t5fe#. ^iM. [HliRbs IMDM-FBS(IO) 96 

^yx,-Y mmm'^^mi) \z\mmwt>:^)\^(D^m.'(:nm\.fzo ^t>:^)\^^z\±i^ 

ilk4i|^?iJS'e Img/ml ©L/>X^p<M^^ (Lens culinaris agglutinin; J-:i>Ts LCA 
il^lB. Vector 4±M)s Img/ml ® t D y > ^ ^M*^ (Aleuria 

aurantia Lectin ; ]VCf. A^L tmMd.. Vector 1±M)s Img/ml O-T >y>^ 

(Phaseolus vulgaris Leucoagglutinin ; lUTs L-PHA ii^lBs Vector 

^mmi^tzo-cOi-f y^^^-^p^-^ ^Tcizx 2mm^mm. mmi^tzzjuzL- 

^l/^5^>Bt4 CH0/DG44 ft^ bTmt#b;fco bfc^tt^tL© b ^ ^ >itt4 
CH0/DG44^^z-:)l^T{±^ LCA lf+«^ CHO-LCA 1*. AAL iiri^^S CHO-AAL 1*. L-PHA 
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-<tztZ.^. CHO-LCA AAL izMi^X ^ Bt^Tfe > CHO-AAL Wi± LCA Iz^l^X ^ 
Ift^T-fe § d hi^^ly^^fzo ^^IZ. CHO-LCA =|*St>* CHO-AAL ^{i. LCA -P AAL 

Img/ml ®:3^> h* 'j7-x'^^|^^^ (Pisum sativum Agglutinin ; JilTs PSA hSIB^ 
Vector ttM) ds^SP^^T^ci^ifeT^^ CHO-LCA 1*^fct>- CHO-AAL b^^l" 
^Zhi^fi^iy^^tzo ^tz. TJl^MtMMUG mMMcDm^X'b. ±7^(Dmm^M'r 

mm^^M'p-r^ztxiy^'^^m&.w^m.m-r^^Lt^'^B^x^^tzo ^r^. 
^^mmzm^^^tzo 

(2) mCCR4 b h^^^^m#:5£^«Ofti^ 

±fB (1) xnhfifz ^mmcoiy^^ym'&mz. mMm 8 i3t3«b/t:&^T% iK 

CCR4 b h^^p^^m^^^m^'^:^^ K PKANTEX2160 %^Ab. m^J MTX (3ct?)ite 

^iiii^frvv m ccM t hM:Sr7<^m#^^ii^§ftMLyto iji^%Mm.(Dmm±m 

mm 8 ® 2 {CIBffiU^c ELISA ^^ffll^T^fV^. CHO-LCA CHO-AAL CHO-PHA;^. 

^fi^nt-^(^m^^%M\^fzi^mmm^-^m^\^fzo m^vtz^ti^nmmm^m^ 

IZ-DUXlt. CHO-LCA ^S^©JFmfeJ«* CH0/CCR4-LCA«. CHO-AAL 

mmW^ CH0/CCR4-AAL CHO-PHA ttS*®?f^Hfe^^** CH0/CCR4-PHA ^h^Sftlt 

tzo CH0/CCR4-LCA Nega-13 ®^^T% ¥fi5o 13 ^ 9 ^ 26 Umx-mALmfL 

mxmmi^mm^m^Fjt #s^««K-b>^- (^i®mo<(i-rt5miTa i^m ^ 

^me) (3 PERM BP-7756 h bT^§^^nT^/^^o 

(3) u^9->m^cEommizj:^-mmc^^tjii^(D^M 
5itt^tn;#:*5if#bfco CCR4 t: hm^^- ^ifiwmwm^a(DiiiiW.f^^m^it'mmm 

8 ® 2 lzfB^b}t ELISA ^^fflv^TMb:to, h^-rti(DmM^^^ifi^M-r^^i^^. 

mmm s T-ftMbfciis© cho/dg44 mm^m^t\^tzmw.^mmM. (s-os ^b^^ 
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iB«b^c^S{3bfc#oT#in;CCR4 t h^^^r^i ^JrC^^^iS^^SS® ADCC rSI^^Mb 
tzo ^(Dm^^m^SiZmhtzo 5-03mi3^^m}^rzifii^titmihX. CH0/CCR4-LCA« 
CH0/CCR4-AAL ^ifi^M i.tziKit^-^lt. m 100 i^mmo ADCC ^^(D±wi^mm^ 
ntzo CHO/CCR4-PM^^^0Ufcin:#:T-J±^^'fe ADCCrSt4®±#{iil^^tl 

rjiti'^tzo ^fz. CH0/CCR4-LCA^^ YB2/0 ^iy^^BVtzmi^CD ADCC ^^^mMm 8 
<D 7 (Ci3«b7^:J&^(3bfc:{)5oTJ:biibfchCl5s CH0/CCR4-LCA ft^^H bT^irti^ 

' itmrnm s ® i T'f^ML:^ yb2/o mm^t^^m.Ltzijii^ km276o-i tmmiz. 5-03 1* 
ifi^miyfz^i^iztt^-m^^mci^^^^s-r^ti^m^i^t.ti^'Drz (m 44111)0 

(4) u^^>m^cmmmi^^M-r^ijii^cDmmM^ , 

±m (3) T'MMbfein;CCR4 t hM^p<^in;f*:®«i0P*f^fTofco )^Mb7^c^tl 
^ticDm-f**. 'j7;i/ h ^ 7 U -0.5-lOK ( ^ U zK^.ttS^) $fflV>T lOiuM KH2PO4 izmm 

^embfco amf$*ii80{SJii±j3:fe^ j;^{c=fT:&ofeo a^bfc^^^:^$:{i^ uv-ieoo 

(Am±i^) ^fflV^T?iJ^^?PJJ^bfco in;<*:CDT^ yM^'JiP^^ (III) [ThV^•> 
' 4> • y°Uy=--{ >^$.;^ h U— (Advances in Protein Chemistry), 12, 303, 
1962] ^ffl^/^T^;l/qS7fe^S!^^^a:ibs 280nm ©DS^J^ 1.0 § 1.38ing/inl h bT^iJg 

Euoi/i=Axnl+Bxn2+Cxn3 (III) 

Elmol/ml - Ei„oi/i /MW 

Ei^oi/i: 280nmT'©Mi^^ (mg'' ml cm"') 

^\,oiM- 280nmT'®^;i/qS^^iSt (M'^cm-') 

A: h U 7° h 7 T >© 280nm T-©^;H!S^^i!f=5550 (M-'cm-*) 

B: f-oi>>CD 280nmT-®^;i/DS7fe^^^=1340 (M-'cm"') 

C: >';:^5=->® 280nmT-cD^;i/DS^^iSJ=200 (M-'cm"') 

nl : in;#: 1 ^^^tz ^©hUrh^T >©iS( 

n2: ^i^l^^$>tz\)(D^oiy>CDmi 

n3: m<*:l^^fefc*3®i^:^^>®iSf 

MW: (g/mol) 
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mug (Dim.-^\i Y^^'y-y S-204 ^ Test tube \zXf\.. 3sit^a^MJ-T^H L 
fz.o 1t>r;i/^|£@^-&;t test tube^4^— ^>1±i^t h'^^-7:7lzTb K^i^>^ 
^^fr^feofeo t >tti^t 110°C. 1^ 

P^SiiS^-a-/^ V K • • :n>if-f i^— (Method of Enzymology),M, 
263, 1982]o ^^S^b K^i^>^M>Eg^^-^T. SjiS^^^ 30 ^P^SfcgLTM?^ 
izMbfeo Test tube {3:rh— >^ttMr-tr.5^;WblS^® acetylation reagent 250 
Uim^-^ 25jul AtiTJ:<Ji#^-1±. ^ST' 30 ^P^Sj;&^-&fc o ^^Iz 
acetylation reagent § 250/zL ^7kf^^$ 25^1 JO^T J; < 1 

fU i^yiz^^m^W^^^n^tz [i^^—±JV ' • ^'^-f:t^^X h U— (J. 
BiochemO, SS, 197, 1984]o 2-T ^ ^ V i^>mm± 2-T 5: y f U i^'^ Ig izMV 
HC1760//1 §iin^ (IxPA^gr-iSK ^©^r^^ji^a^MS^TKT- 10 fgiz^f^bfc^cD^ 
(10 PA o S^7-y7j<m<b^'>^:h h y 'i7A^?g{is ^ Tk^'fb 

^•^^:^h U>^A lOmg (z^b lxPA^M20/^K ?^S^*tM7jc 430/zl ^Snx.TfiM 

iyfzo m.mz 10 PA mm^ eiui xnx ioo°c. 15 ^Km^^^. mnmziyy 
j7m^t^^^m± h u ^Amm^ zui xtix 9o°a 12 ^p^>sjS-^^i±T^*4«i^^m 

^WMLtzo m^mmi^tzmmm (PA -fblilSif) Surperdex Peptide HR 10/30 

(Pharmacia ^m) ^mi^xmm^jiUMt^^i.tzo m^mit lomM m^ykm 

^7t^S5 400nmT-^T^ofco 20 30 :9-®?gmM^ls]iR 

M{CT^@^-i±. PA 'fb^lMl^h D^co CLC-0DS;b^A (Shimadzu ttl^, 

gie.OnmxlSOmn) *fflV>T. mm?k^tmmm(D^m}iPlC -^^^"nr^tz. ti^AUm 
l± SS-C. Iml/ml. M5fet^/±ifli±iSj^?S« 320nin. 400nm X^ta^tzo 

lOmM U >^::>- h U -i^AISffiM (pH3.8) Xio ^ A^^^m^tL. 0.5%l-:7*^ y -;i/CD 

aii^jg43iB{3T 80 ^p^?§m bfcc # PA 'fbM^:®[5i^{i. u:^^ pa ^mmcD 

tr-^®v h i; ';/^X^Ml--if— r:r>ib^fT^P^^Ma:^^ff (MALDI-TOF-MS ^ 
Iff) {c^Sti)^;:^ hV— (Post Source Decay) TaKaRa %tt^ PA ihmm 
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mm HPLc :&^jf{3 J; ^jfr^ofc (w 45 m)o mm^Mit. mm hplc ^miz^if^^ 

mmmA t br u >^:^ h u ^^mmm (pH3.8)s m«m b ^ lt u >^:^ h u 
Af^«?t (pH3.8) + 0.5% ^-jv^m\^K mmm ii © (6) t^miz^mi, 

^45 [I|{Z:feV^Ts a-l,6-^=I-7;^^:fc^V^)^iIl¥®f!J'&{i. (i)~(viii) (Do 
t> (i)~(iv) ©f— ^:?)5c5<fe5®«s a-l,6-:7 3-:;^A^^-^bfeM^P®i'J'&<is 
(i)~(viii) ©^t, (v)~(viii) ® t:— i^^StJ^i^^g^^lP^^ttJU;^^ 

fclg^*-^ 6 ^{z^bfco ei^T-. b.^5^>iirt4^i*:b5^abf^ln; CCR4 t hM=^^^ 

^i$i(Dmm^'>^^\^tz^m:^m\.tz%(DX'i^^o mmmd (4) {3fB«bfe:&^T'^ 

Iff bf-^®®«A^e,tf-^b:fe. a-l,6-y zi~:;i.:^Wtz-^^^^mmcDm^ (%) 



5-031* 9 
CH0/CCR4-LCA« 48 
CH0/CCR4-AAL 1* 27 

CH0/CCR4-PHA 1* 8 . 

5-03 mt^^m b tzini^ t itm b T . CH0/CCR4-LCA ^l**^^^ b tziiOi-X {i. ^^Ut f 

- ^ commit ^tm-r^t. cx-i,6-yzi-x^mtzti:ummcDm^f^. 9%a-?> 

48%^T'±#bTV^:to CH0/CCR4-AAL 1*7b55felibfetn;#:T'{±. a--L,G-y zi—x^^ 
tz'ti:l^mm(DWj^-^. 9%*^?, 27%^T-±#bTV^:^Co PHA i[o*+4»T- 5-03 1* 
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1. m CCR4 t hM^P< ^iiii^^mmmm. CH0/eCR4-LCA iz^i^:h GMD ^^©^3^a^ 

mmm 14 T'li»L:tm CCR4 t hM^p< ^m^^^^SS^ CH0/CCR4-LCA ic43{tS. 
y zi—X^^mBM tVX^^tl^ GMD (GDP-mannose 4,6-dehydratase). GFPP 
( GDP-keto-6-deoxymannose 3,5-epimerase, 4-reductase ) ^ FX (GDP-beta-L-fucose 
pyrophosphorylase) ^ MV^y::i— :^^^mMX^^ FUT8 ( a -1,6- 
fucosyltransf erase) (D^Mii:^(Dmmm^. RT-PCR SSfflV^Tjp^^ff b:^zo 

(1) ^mmmmiy^^cDRMmm: 

cHo/DG44«. mmm s ® 1(2) xmrni^tzm ccu t 

5-03s ^WJ 14(2) xmmVtztK CCR4 t h^^^ ^tri;<*:^0»« CH0/CCR4-LCA 

RNeasy Protect Mini kit {^T^'>^m) ^fflV>Ts ^ 1x10^ ^JiSJ; (3 ^{^©^ffl 
a5^HJ*i3^i£oT RNA ^siS^L:to ^^/^Ts SUPER SCRIPT First-Strand synthesis 
system for RT-PCR (GIBCO BRL^S) §fflV^s mno:>mmmBMmiz'^^X^Mk5us 
cfct) 20//1 ©S;;Sr^4'{cT— ^^^cDNA^-^filbifeo 

( 2 ) RT-PCR ^ ^ ffl M GMD mi^i^cD^mmm^ 

GMD cDNA % PGR J:oTiiii>g-r i) :fc<*(3, mMm 17 ® 1 T-^n-T CHO 
GMD cDNA lE^iJct D^ IH^O^-^ 32 T'^^^ tiS^SiH^U^WT 5 24mer DNA 7°^ 

^■x'-hiE^'J*^ 33 -t:^$t^^iM*ia^|J^^-r S 26mer (D^m DNA r^-f "x'-^ft 

^l^Ts (1) T'<^SiiLfc^«ftfi5fe®-:*:fI cDNA 0.5//1 %^MhLT^ 

tf 20/zl ®;^;^^^r^ [IxEX Taq Buffer i^mmtm). 0.2mM © dNTP' s. 0.5 ^fe® 
EX Taq polymerase (SM3ttt^)s 0.5/2M ©lE^US-?- 32 t 33 ©-^fiic DNA r^-f 
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-] ^mmv. DNA if— ■x';i;-t^-f' 480 iJi—^y^^ji^'^—nm) ^fflv>T. 

9rCizr 5 ^mnab^^ 94''C{3T 1 68°C{ZT 2 ^f^CD^^ 30 If'i' ^ 

-> (BMA ttM) ^fflV^T DNA Kfit^^-feb. ^i^^^tL^!^ 350bp CD DNA «r>t«$ 
Fluor Imager SI l/^^r^ ^ — ^'^ ± ^ ^^ttM) ^ffll^T^PlJ^Ufeo 

( 3 ) RT-PCR ^ ^ ffl V ^ :t GFPP jtfe^©^3^fimFf 

GFPP cDNA ^ PGR J:oTJ^i|S-ri)7^»t3. HM^J 16 CD 2 T'^f#b:t CHO « 
d^* GFPP CD cDNA iS^UizS^V^T. iH^[J#-^ 34 T'^^tiamSlS^iJ^^-r ^ 27mer 
CD^gJo DNA r^-r tiH^!j#-^ 35 T'^n^ ti^^*iH^U^*-r 23mer (D^m DNA 

i^V^-t^ *II (1) T'ftMbfe^«»fi*CD,-mS cDNA~0-5/^l %^^i:UT^ 
ts 20/il CDMiiS?£ [IxEX Taq Buffer (^M3tttM)s 0.2inM CD dNTP' s. 0.5 #{4(D 
EX Taq polymerase (^?@3t4±M). O.SyaM CDiE^!j#^ 34 h 35 (D^m DNA :7"^^ 
— ] ^BI^L. DNA if— x';!/ -9- ^-7— 480 (/l— ^> ^fflV^T^ 
94°C{CT 5 6^mm^.\^tz^ WCIZX 1 ^S-P^s 68°C{ZT 2 ^P^Oit-f 24 if ^ ^ 

;bfT^o}to ±f3cD^PCRM/J&rt 10//1 '^T'^^n— ^«M?7ic»jbyc^. if-f /N*— ^J^-ij 
-> (BMA ttM) ^fflV>T DNA »fM-^^■feb^ ^^.^tlSf^ 600bp CD DNA ®tM-S^ 
Fluor Imager SI ^— :^ ^ ^fflV^T^PJJ^bfeo 

(4) RT-PCR ^i^fflV^fe FX «^5^®^3K»m/f 

FX cDNA § PGR mz^-^xm^-T^timz. mmm le © i nm^i^tz cho lagas 

^FXCD cDNAia^^J^-*^V^T^ lE^'J*-^ 36 -e^^n^mSiE^U^^-T^ 28mer CD-& 
J5g DNA y'^^-^—hm^m^ 37 -^^^n^^^iS^U^Wt-?) 28mer ©-^fiJc DNA 
^x'-^f^Mbifeo 

*lg (1) TftSb:t^««S5fe®-:*:fI cDNA O.Syal *^§ihbT^ 
tf 20/zl CD;SiSr>r« [IxEX Taq Buffer (^Matai^)s 0.2mM ® dNTP's. 0.5 W-^CD 
EX Taq polymerase (SMitttM). O.S^iM CDiS^US"^ 36 i: 37 CD^^rg DNA r^-T"^ 
-] ^PMb. DNA if— x';i/+f'f 480 (^•^— >ai;b^-^tSi) *fflV^T. 
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9rc{3T 5 ^mmmii.tzm Qrcizx i ^m. bs-cizt 2 ^mcDV--c ^jv^ 22 i^-f ^ 

— > (BMA tt^) ^ffll^T DNA »fM-^^feU ^iS^tl^l^ 300bp © DNA mi^M^ 
Fluor Imager SI {'Ely^a.^—>^'4±^^M±m) ^fflV^T^Jj^bifco 

(5) RT-PCR^^ffll^feFUT8«^^©^3^S^*f 

FUT8 cDNA ^ PGR ^(Zck oTtii|igt-'2) 2^JI (1) -T'ftS^Dt^mi^a^fe 

00— cDNA 0.5//1 ^^^hUT^if 20/zl (D^Jlt^Wi [IxEX Taq Buffer (^Mjt 
nm). O.2111M® dNTP's. 0.5 EX Taq polymerase (SS^^tti^). 0.5yaM®iH 

^!]#-^13 h 14 ©-^fiJcDNA r^-r X'— ] ^siML. DNA it— x';i/-9--r ^ ^— 480 (/'"^ 

^fflVAT^ 94°C{ZT 5 ^r^JniaUfc^ 94°CJZT 1 ^P^s 68°C 
izx 2 ^P^©1t^ 20 -9-^ ^;i/=fT^o;feo ±fB®^ PGR 10/zl ^r:ifn 

-;^«M?7»bfc^s -y-^^N'-^'U-^ (BMA^M) ^fflV^T DNA^rn-^^feb. ^ 
iS^n^lt; 600bp ® DNA »f;tM§ Fluor Imager SI ^ — ^*-f :^ ^ ^^;^^t 

(6) RT-PCR^^ffl^.^:fe/?-7'^5^>3t^5^®^^^M®W 

i8-T^^> cDNA § PGR ^{zJ;oTJii|B-r-2)y^c<&{z, :$:IM (1) T'ftML:^c=&« 
cDNA 0.5,tzl ^m^ti^X^ts 20^1 ©S/^;?^ [IxEX Taq Buffer 
i^mm^tm). O.ZjM ® dNTP's. 0.5 m^(D ex Taq polymerase (^?i^t*t^)> 0.5 
AiM ©IH^US-^ 15 i: 16 ©-^fig DNA r^-f ] ^HMUs DNA it— •^;i/-tt'f ^ ^ — 
480 :3r>3i;i/^-^tS^) ^ffiV^T. 94°C{CT 5 ^^f^MDfe^. 94°C(ZT 1^ 
Fb^. 68°C{3T 2 ^mcD-^^ 14 it-f ^;u=ff ^-pt^o ±IB®^ PGR ^/^^r-S lO^^l 

§7'*-D-:^SM?*ftJbfe^. it-fyN-- ^'U— > (BMA^ii^) §ffll>T DNA »Tit*^ 
febs ^S.^ni>$^ 800bp ® DNA irM-** Fluor Imager SI l/:^^^— ^5^"-r^ ^ 
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(7) =g-»^i3i3ltSGMD. GFPP. FX. FUTSite^CD^^^a 

2^11 (2) (6) x-m^i^tz^mmm^^m-f ^ gmd. gfpp. fx. fut cdna 
?cR mmm)=^m(Dm^. ^WMm^^i-f^t^-T^^xD cdna pgr iiiti»fM-«© 

^i-^fJD. CH0/DG44 iBIS(3:fe{t:i. PGR ItilsWrit*^ 1 ^ bfc^-^® 5-03 
CH0/CGR4-LGA mz^\-f^^m^^(D PGR tfipSKTM-a^^^feo T^Jz^-To 



7: 





GMD 


GEPP 


FX 


FUT8 


GH0/DG44« 


1 


1 


1 


1 


5-03^ 


1.107 


0.793 


1.093 


0.901 


5-03^ft3fe 

LCAiffirt4« 

GH0/CCR4-LCA 


0.160 


0.886 


0.920 


0.875 



m 7 m.'^^-X^f^^O {3 CH0/GGR4-LCA tt® GMD ?t-f5^®^3^fi*5ffe®«ft hi:b-< 
1/10 aJg^3^gTbTV^f^o^*\ 2^^^(i?tebT 2 [DfflV ^©¥±IHl^^fflb 

2. GMD 3tfE^^M^]ii^-y-;fefiT; CCR4 t hM^pt ^iri;#:^m«tt GH0/GCR4-LGA 

( 1 ) CHO mm e6 3fe GMD ^tfe^^]^-^ ^ ^ — PAGE249GMD <D^^ 

^JS^^J 17 CD 1 T'^f# Lfe CHO $EBMS5fe GMD CD cDNA iH^lJ{C^■^l^T. iB^!J#-^ 38 

T-^^tiS^SlB^iJ^W-rS 28mer ©r^^'x'— . ;^t>W[l#-^ 39 T-^^n^^S 

i5^'J^^T^ 29mer (D^^y ^ -^-^W^\.fz. ^V^Ts *II»'J 1 Jg(l)T-ftMLfe 

GHO GMD — T^ii cDNA 0.5//1 ^^^^bX^tf 20/il ®>S:j^->r-g [IxEX Taq 

Buffer {■^mmtW:). 0.2inM dNTP' s. 0.5 ^^4© EX Taq polymerase (S?i5tl±^)> 

0.5/^M©iH^iJ#^ 38 h 39 ©^mDNA r-^-f-R'— ] ^flMUs DNA it— ^ ^ 
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—480 0'i—^>:r.)V^—^m) *fflV^T. M'ClZX 5 '^^mmmtl^tz^ 9A''ClZX 1 
m. 58''CizX 1 ^F^s IZ'CIZX 1 ^P^©-tt'l'^;i/$ 8 -^--T ^;b>Silbfe^s ^e>{3 
94°CiZT 1 68=C{CT 2 ^P^Oit-T 22 it-f ^:7;i/^^bfco S;^^^Tm^ 

m PGR ^/^NM^T^f/O— ::^«m?^lij{3T^ia^. 600bp CD DNA »r>T-^ Gene Clean 
II kit (BIOlOl ^±m) mit-^-^TJHz^-:>X^m.Ltzo DNA ^ 

>t{± DNA Ligation kit (SM^tttS^) ^fflV^T pT7Blue(R) (Novagen ft 

fie>nfc0m^:7°^:^^ K DNA ^ffll^-t;^J^MDH5a» (m^Jfe^^tt 

mmm 17 cd 1 Tll^#b;fe CHO mm^^ GMD ® cDNA lE^'Ji^g-^VAT. 12^11 
S-^ 40 T^^n^i^^iB^O^*-r§ 45mer CD "x'— . :at>WJ#-^ 41 T'^^n 
-g.^*iE^!J^^-r^ 31mer©r^-r-^-^ftML:feo i^V^T. ^^HJg^'J 1 JS(1) T-f-^ 
S^Ufe CHO ^SSfi* GMD — cDNA 0.5//1 ^^Mi:bT"^$f 20>al cDSiJ&r-S 
[IxEX Taq Buffer 0.2iiiM dNTP's. 0-'5 EX Taq polymerase 

(SM^itttS^). 0.5^iMCDiH^'J»-^40 i:41 O^J^DNAr-^-f ] ^Hi^b. DNAIf 
— ^;H^-r 480 {J-^—^ly:^)V^—%±m.) ^fflV^T. 94*'Ci3T 5 ^f^m^.X^ti 

^ 94°e(3T 1 ^Fb^. 57°c{zt 1 ^F^. 72°C{cT 1 ^fS(D^^ ^ 8 +J--r 

bfc^s ^ 94°CtT 1 ^F^s 68°C(3-t 2 ^F^®-9--r 22 tf-'f ^ )\^mS.\^f:i. 

-SJ^^^^T#s PGR ^f&M^:^*^n— ;;^mM»«J^3T^ii^^^ m isop ® dna »t^* 

Gene Clean II kit (BIOlOl tt^) ^fflv^s ^r;i/{3^^eoT[l]iR b:to SiR 

Lt^'DNA m^\± DNA Ligation kit (^M^itttM) ^fflV^T pT7Blue(R) — . 

I 

(Novagen ^ti^^) (ci^^b. n^f\^fzm.^^y'^ K DNA SfflV^T^Ma DH5a« 

^mmmm 7; ^ k atg 47 m^m)o 

mz. mmm 17 ® 1 x-fti^bfe 3//g ©r^-;:^ ^ k cho-gmd ^m^mm saci 

MJittti^) T- 37°C{3T 16 B$F^;Si^^^^ y y —jv/^ n nyT^jVA^tiiRV':^'^ ^ — 
;i/?±iS^fT^CoT DNA ^HJiXb. ^J|5S^m EcqRI (^MstttM) T- 37°CiZT 16 mm 
KJJt:^Wi-riSo—y.m^m^W}lzX^mm. ^ 900bp © dna KM-^ Gene Clean II kit 
(BIOlOl ^fflVV. ^rt-^-^J-y^^l/tctt^^TlEllRbi^ro 1.4//g CDr^:^ 5: K mt- 

c ^^mmmsiasii i'^mmtM) x srcizx le mm^nt^^^s y ^j—)\^i^uuits 

>'bAjftmSI>*Ji^y-;i/tt^?:fT^oT dna ^[HliRb. EcqRI (^Mit^l 
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T- 37°CICT 16 mmK}it:sWi'riSn—:^m%^mizX^m\^. m S.lkbp O DNA »r 
M-^Gene Clean II kit (BIOlOl ttM) x'-a.7';i/{zt^oTll]iRb5to 
^tL^-mn]JRb:fc DNA DNA Ligation kit (^fSittt^) ^ffl^.^T:S^b^ m 

?>tifem^x.^^X^ K DNA <g:fflVAT^J^B DHSa^^Jf^S^mU K WT- 

N(-) ^mtz im48m^m)o 

2^^g®r^7.^ F WT-N(-) ^SM^^MmHI .(^M^tttM) T- 37°C{CT 16 

izxMh. ^ Ikbp © DNA»fM-§ Gene Clean II kit (BIOlOl %tM) ^{^ 
■x'^j.7^;i/{z^^-:?T[E]lRbfeo dug (Dy^T.^ h* pBluescriptSK(-) (Stratagene %t 

m.) X 37°cizx le mmRjit'^^-r^'u—:^m%^%mizx^mv. m skbp ® dna irn- 

^ Gene Clean II kit (BIOlOl ttl^) .^fflW mn^-^TJViZ^^^xmiUi^tzo ^ 
ti^nSiRbfc DNA DNA Ligation kit (SMiitttM) ^fflV^T^^b^ 

tL/^clEm^r^:^^ K DNA$fflV>T>«cJ^BDH5a»^ff$KfemU r^^^ K WT-N(- 
) in pBS*^#;^c (^49|ll#M)o 

2ug (D-y'^y.^ Y WT-N(-) in pBS ^UWmM Hindlll (SSotttM) T- 

X DNA ^[HlltSlb. $IJI^^^ EcqRI (SMttS^) X 37'CIZX 16 Btf^S^S^T*-D- 
:^am?*t&{-T^iiib. m 4kbp O DNA»tM-^ Gene Clean II kit (BIOlOl ttl^) ^ 
^r^-x'^a::7-;bez^i^oTlH]iRb:fco 2//g (DT-^;:?^ ^ K ATG ^MIS^^ Hindlll 
i^mMnm) X 37'Clzx 16 BtPH^i^i^s 7acy— ;v/^nD7}^;i/AJ4m:5^I>*^^^ 
-;Uifc^%ff'5;oT DNA ^[Hl^Xb. MIS^* EcqRI (^M^tttM) X dTClzX 16 B# 
r^^iiS^T^b'D— X«^?^ilj(ZT^ilb. m 150bp £D DNA l&f>t^ Gene Clean Ilkit 

(BIOlOl tti^) mH'^-^-rjviz'^^xmi^i.tcio ^ti^ti^iux^tzdrnm 

DNA Ligation kit (^SMttM) ^fflV^T^^bs f# ?> H^lzM^l^x ;^ ^ K 
DNA^fflV^T;^^MDH5Q:1*<&ff^Mfe^^b> r^;:^^ K WT in pBS 50 ll# 
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Zjugcor^:^^ Y PAGE249 Hindlll t BajnHI (^ttc^Miittti^) 

-e si^cizx 16 mmKm^Tisu—:^m%r^mizx'>^mvs m 6.5kbp ® dna m)n^ 

Gene Clean II kit (BIOlOl ttM) W^^••^'-iT;l/(z^^^oT[iIIClb:to 2us 

h-WT in pBS ^^JIS^mHindlll BamHI (^t{z:SSittti^) T.37°C{^T 
16 ^F^>S;;&mT;trD-XSm?^ii;i3T^®b. m 1.2kbp CD DNA ^M"^ Gene Clean 
II kit (BIOlOl ttM) ^m^K m<t-^-::L-r;Hz^-:^xmiU\^tzo ^n^ti^i^L 
fz DNA KfM-* DNA Ligation kit .^fflV^T^^b. fi^ ti:t««^:7° 

K DNA ^fflV^T^Ma DHSa^^BK^mU. K pAGE249GMD ^mtz 

(^51|lI#.^)o 

(2) CH0/CCR4-LCA(3*?{ta GMD ilfE^®^^^=g 

^mmM EseI (NEW ENGLAND BIOLABS ^fcM) T-KIif-r ^ C ^ ct fi^4^h b:^ 
CHO IfflSSa^ GMD 5tl5^^^^^^— PAGE249GMD ^ 5^zg. 1.6xl0«$ffigg® CH0/CCR4- 
LCA h n^is'U — ->3 >^ [itd' h^^^J^y Di^— (Cytotechnology), 2, 

133 (1990)] IzX^mX^. MIX (SIGMA tti^) ^ 200nM ©MJ^T'^tf 30ml © IMDM- 
dFBS(lO) igm^ 10%^tf IMDMJ^ife (GIBCO BRL ^ti^)] t^^b. 182cm' :7 ^x=3 
(Greiner ttM) (CT 37°C© 5%C02-r >^a.^— ^S^— F*g-e 24 ^Fs^ig«b:to 
/N^ ^-D x-^ S/>^ 0.5mg/mls MTX (SIGMA ttM) 200nM (Dm^^X^ts IMDM- 
dFBS(lO) t&ife{3igife2^mbT^5>{:: 19 Br^±g«b. ^^-^ ^uy ^ iy>m^-^fr--rm 
M^^a® =3 D 1¥ ^ b ;t o 

^/fe[5l^{Zs PAGE249 — ^±iB^lRlb;^^T- CH0/CCR4-LCA ^-\#Ab. 

(3) GMD?ti5^^^3^^-yrfc CH0/CCR4-LCA^®i$«ZS:t>'irL^*:®MM 

(2) TSifib;^ GMD ^^3^bTV^§BHfemmi¥^ MTX (SUGMA ^tm.) ^ 
200nM. M-r ^^'DV-r i/>^ 0.5mg/ml (Dm^X^ti IMDM-dFBSdO) Jgilfe^fflVNT. 
182cm' 7^::^=J (Greiner ^tM) izT 37°C© 5%C02 -f >:^^^^— ^— F^T-i^^bTto 
iSfB^s W^J^7t)^=!>7;i/J^> ht3^b;^cBtn^T-i$«±?i^l^^ b. 25ml © PBS 
^^-jyT— (GIBCO BRL ^±^) Jzxm^iJfe^^. EXCELL301 tgiife (JRH ^±M) 
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35inl aXUfeo 37°CCD 5%C02 >^:x-^-^-f^T 7 HP^^&«m^ i^m±m^\E\i5l 
Ltzo i^m±mX^) Prosep-A (^U^Ttt^) :^J^A^fflV^T. ^{^^■©i^^9J»^C^^£ 
I, \ ift CCR4 ^ tn;#:^)liig b fc o 
^fc|sl={i{3. PAGE249 -^iJ7 ^-^#A bfc?Fm^m«S¥^±fah|5l b;^^T-ig« 

(4) mmm^mmmiz^i.-f^iy^^>m\i&(Dm^ 

(2) m Mi^'^^mmvx^^^nmmmmmm^. mtx (sigma^ 

M) 200nMs .M-f ^'D-x'-f O.Sng/nil ®?iJg-e^tf IMDM-dFBSdO) t&ifei- 
6xl0^«/ml (c:^^ J;o(3^;^U 96 b (^»i^1±S^) t3 50 

Al/'^7:n;i/To:S-abfco ^1>T. :i(D^:i^JViz MTX (SIGMA ttl^) $ 200r)M. /N-f 
^D-x--ri>>* 0.5ing/ml ©aST^tf IMDM-dFBS(lO) mmiz Omg/mK 0.4ing/iDK 
1.6ing/mK 4ing/ml CDM^X' LCA (LENS CULINAEIS AGGLUTININ : Vector Laboratories 

mmmLtzo mmWi. wst-i i^-v>ij-nm) ^ ioui/'t7 =:^Mztii^ ^^ia^, 

37°C® 5%C02'l- >^a.-^— ^— f^-e 30 ^P^MSb-r^fe^-li-fecD-fe. ■x''1'^D7°l/ 

— h ij-^*— (BIO-RAD iZX 450nm h SgSmn ©qS^Jg (J^LT OD450. 0D595 t 

^iBTs) ^?fij^b:^co ^feisi^tc. PAGE249 ^ -^mxi.tzMnmmmmmi) 

±t^xm^Vtz OD450 *^e> 0D595 ^^iV>fc{iS^#«P®^#m^ b. LCA ^Jo^ 
TV^^V^'j7 3l;l/©m^#^^ 100% h b:tJ®'&CD=&'> ^;u®«^i^gff^%T-^fB 
b^ 52 |2Ilz^b:fco ^ 52 miz^l^tz^olz^ GMD $^5S^-&;t CH0/CCR4-LCA ^T' 

LCA m^^(Di&Tifimm^n. 0.2ing/inl CD LCA W^&TXCOmm&^mii 40%MJ^. 
O.Smg/ml ® LCA l^l^TXOmm^^mit ZO%m&X^-ofzo —15. PAGE249 

— ^mX\.fz CH0/CCR4-LCA«T-{i. 0.2ing/inl ® LCA #ffiTT'®«^i^^{i 100%. 
O.Smg/ml O LCA #^£Tl3 j^V^T 80%SJgT-feo;to J^:>l±cD^^cl; 
CH0/CCR4-LCA ^{i GMD itfe^^^^MTb^fST bTi5 LCA iz^t^-T^lTtt 

bT S :i h /fP^i^^tiTto 
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(5) GMD ^^m^'^td CH0/CCR4-LCA a ct t)l^l#L ycJn; CCR4 ^^^t/ii^CD in vitro 
«l*«rSt± (ADCCtStt) 

(3) Irm^titzmUm CCR4 ^^^im^(D in vitro «l^$fS^4$Mt--5 

i) ^etJ«^M®^M 

RPMI1640-FBS(10) l$±fe{3 SOO^ig/ml ©aST G418 ^ ^ 7^:^ ^1^) § 
^iPL:^ctgi-tfeT-tg«b7h CCR4-EL4 ^ {mUm 8 CD 7 #M) © IxlC^^lii^ 
i5(*rt4«T"feS Na^^^CrO^^ 3.7MBq ^MJO^T SY-CT* 90 ^F^^JI&^^^s mU^m 
mWmm>\.fzo ^Jit^m. RPMI1640-FBS(10) i§±feT"»:5^t^•iS^t^^^mt^3J;^) 3 m 

m'Mmm. RPMI1640-FBS(10) 5ml Jnx.. E-SxlO^m/ml (cM^Us 

ii) :r.y :^^^—mmmm(Dmm 

m^*^{c^g-lf;fco dti^ Lymphoprep (Nycomed Pharma AS1±M) ^m^^X^mWlBMm 
^-l:^:^^LT#»tjl*^9■ML:feo RPMI1640-FBS(10) J^ifeT- 3 [HI^iC^:9'g^ 
bT?5fert^. ^&±t^fflV^T 2xl0«$fflflg/inl CD?iigT-S!l^ 31 :7 ^ — Ifflga^r-^ 

h bfeo 

iii) ADCCrSt4®?pij^ 

96 '^7:c;i/U^jsnx- h (Falcon tti^) (D^^ :^JVl,z±t^ 1) T'liii bfe^SS^Iffl 
J3S?§fS® 50/zl {lxl0^mm/^:^J\^) $^?£bfco ^:^^/^T- 2) T-8g^b:^3i7ai^^$^ 
—mmmm^ mul (2xlO^«/r>ai;K W^^etJ«a)l:b{i 25:1 

^:&^) mmi^fzo =&MiA;ccR4 ^y-'^mi^ {:^m (3) t-mm b t^c ift ccr4 ^ 

^•^trtf*:. :SZ>* KM2760-1. KM3060) ^Mmmm 0.0025-2. 5 //g/ml tti^^hXolzM 

io^y-^-izTM^Ltzo ^i^Mm ''Cr 31 :7 31 ^ ^ iAi^mmcD 
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m^r^^t.^ziiK>^l^tz.o ADCC TStSiitufBi^ (II) \z^y)M^fzo 

CH0/CCR4-LCA ftct D TO bfelf MirC CCR4 ^y^^ "ptfi^co ADCC ^SS^^'J 8 T' 

TObfc KM3060 ^I^IgJgC^-t:{£TbTV^7^c:o — pAGE249 ^5^-§#AL:/c 
CH0/CCR4-LCA ^mmi^tzm^iK CCR4 -^inl^:® ADCC rStSJi. CH0/CCR4-LCA 
^ct «3TObfcMMijiCCR4:3pp(^J^^i:|^gjg® ADCCTS'l4§WbT^/^;^Co J-:;±®^ 
^ >3 ^ CH0/CCR4-LCA m± GMD 3ti5-?cD^3g**5{g;T bT*5 D . ^(D^M ADCC rS-ffi 

(6) GMD CH0/CCR4-LCA^fi*®in;CCR4 ^tn;#:®M0^*ff 

(3) T'^i ^ tifeMMm CCR4 "ytjii^P^mmm^^mmm u (4) iz^i-:^ 

Si^es^oT^T^cl^s ^(DM^^^^^ 55 Eltz^sbifeo ^5S«^J 14 T-ft^bTt 
CH0/CCR4-LCA ct DTObfcffiM^ CCR4 ^^^^ifi^timVX. GMD itfedF^^^g^ 
-arfc CH0/CCR4-LCA1*ci: DTObfeJffiS^Jn; CCR4 ■5tri;#:T-{±. ^*ff t:-^ ®®^^)^ 
^tf-^t-^i:a-l,6-:7 3— 7.^^;^c^V^lili®i!J-^*5 9%i3fgTbTV^fco J-:^±J: 
CH0/CCR4-LCA GMD afS^^^^^^-lt^ CI i: J; ^W^^^-r^tru 
a -1 , 6- 7 — :^ ^ i!J-&>i)S 5-03 ^(D^M-T^ ffii^ t mmm. ^ X'i& 

1. CHO$fflJ|§©FX cDNA iB^iJ®^*^ 
(1) CH0/DG44mS^^RNA®^fltl:l 

CH0/DG44«^ 10%O->S^}^Mm (Life Technologies ^HlM) 1 {$?iJg© 

HT supplement (Life Technologies M ) ^ ^ b :t IMDM i§ i|& (Life 
Technologies ttM) IzmML. ZxlO'^/ml ®^jeT'^«Wlg«ffl T75 7 
(Greiner^iM) Iz I5ml mUl^tio 37'>C© 5%C02 >^i-^— ^— I^T-ig« b. tg« 
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2 BElz ixWrn^mi^^. RNAeasy (QIAGEN ^tS^) lzX^mt(Dmmmiz'i^t-^X± 
RNA^am.bfzo 

(2) CH0/DG44«S3fe^— 2^^cDNA©iiM 

±13 (1) X'mm\^tz± RNA ^45^1 ®M®7R{:r^^^ b^ RQl RNase-Free DNase 
(Promega 1±S^) l/zK f\fMO 10 x DNase buffer S^/K RNasin Ribonuclease 
inhibitor (Promega ttM) 0.5/j.l ^^ti^tiizmiJUi^X. Zl'CX SO ^m^JB^"^^ 

3 ^ (3 t3 . mn^izmXLtz^^ a DNA ^^m^tz. KlJ^m. RNAeasy (QIAGEN ^± 

m) izx^±mA^mmmL. 50ui(Dmm7Kizmmi.tzo 

m^ntz^^CD± RNASaI izMi^ SUPERSCRIPT™ Preajnplif ication System for 
First Strand cDNA Synthesis (Life Technologies tti^) V^T^f^J■OI^^BJ#{3 
^VNs :rU=i (dT) ^y^-C^— t[.tz 20 julCD^X-mm^KJlt^^fjO^Ltlzjiir). 
-2^11 cDNA ^-^fiJo b tz o GFPP 4o J: t>* FX ® ^ D > ^'{z {iggS/i&M© 50 {S#^7j< 
^?£§^fflb/to •®ffl-rS*T-80''CT-{S^bfco 

(3) ^^-( -—X^^AX^—¥X CD cBM^^min (Dm^ 
J-:>LT©^|li(-ct D5=-i--r--X^NAXiS7-FX® cDNAgi3^^>t$Si^#b7^o 

^-r^&StJ5^-^-^-;^ ^3M^^tlTl^^ t h FX ® cDNA (Genebank ^mm-^ 
U58766) i5ctt>*v'e7X©cDNA (Genebank ^^#-^M30127) lz±t^(DmMmmzM 
xnmmtiiy'^^-^- (iH^'J#-^42*5J;l>-iH^0#-^43 fz^N-T) ^aSttb}^co 

?:Jj{ZDNA7}f ijp<^— tf ExTaq CSMogtt^) *fflV^T. (2) XMU tz CEO/d 

G44 S*— cDNA ^ 1//1 ^^tf 25//1 CD.S/i&M [ExTaq buffer {^mm±m:)s 
0.2mM dNTPs. 0.5/zmol/l ±fB«1S^4^Sfi^]:7-^^ (i2^y#-^ 42 43 ckt>W!J# 
43)] ^Hi^b. fe•^m>Si^■^ (PGR) ^n-Dtzo PGR 94°CT- 5 ^P^® 

inl^O^. 94''CT- 1 58°CT- 2 ^P^. 72''CT' 3 ^mti^'^-^^^^Jlt^^ 1 1^^ b 
T 30 it-l- ^)V(Dm. ^^IZ IZ'-CX 10 ^P^inHft-r ?.^{^T-ff o /io 

PGR ^JJ&r-^S 2%T:**o-^>:7';i/«^?^l!j(z#tb. #^S<]tii!ii®TH- 301bp ^ 
QiaexII Gel Extraction kit {^T^>^±m) *fflV^T*iMb^ MstR 20>al T-^m 
bfc iHXT. Tij'n-x^'JVti^i^cD DNA »TM-®^M{c{i^©;&S^ffll^fe)o ±f3Ji 
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mmPiT 4ul $ TOPO TA cloning kit (invitrogen ttM) commmiz^-oXs y°^:^ 
^ h* pCEZ.l ^nXL. m^lit'^W.^m^^XXmm DH5a^=i— a^>c,©;&S [rui^ 

(Proc.Natl.Acad.Sci.U.S.A). fiS, 2110 (1972)] {iiXT. ::^mm(Dmnmmizi±:ico 
>y h* • U-t^-— ^ (Nucleic Acids Research), 1, 1513 (1979)] (OTs 7"^;^^ K® 

mm:^mizi±z(D:^m^m\^^^)iz^-ox. y^xs. k dna $#^u fx cdna gp^ 

»TM-:b5M^3i^nfe 2 ^ u — y^mtzo =S-^pCRFX ^u — >8. pCRFX D — > 12 ^ 

FX ^D — > 8. FX ^n — > 12 izmX^titz cDNA ©^SiB^'Jfi DNA i^— ^Ji>it 
—377 (Parkin Elmer ^M) 43 J: t;^ Big Dye Terminator Cycle Sequencing FS Raedy 
Reaction Kit (Perkin Elmer ttM) ^^mi^X^^i^tzo :&m±mn(D^-^-rjV 
iz^^ tzo :^miz ^ D le^U^^ b7^#A cDNA ;b^'^ -v 4 -© FX 

rvU-^^-f >^:7iy— A (ORF) ^^IH^iJ^n- K-r^^h^Si^L:to 

(4) RACE ffl— cDNA 

( 1 ) T'Miil b fz CH0/DG44 ^ RNA O 5' *5 <fc t>* 3' RACE ffl— cDNA ®ft 
SMART™ RACE cDNA Amplification Kit (CLONTECH ttS^) $fflV^T^To:feo ;5 
^ (± ^ ® iJS BJ # o :t o fzfzK^ PowerScript™ Reverse Transcriptase 
(CLONTECH ttM) ^j^fe^^^h bTfflt.>fco ^t^f^®— *:ti cDNA V 
^ft© Tricin-EDTA buffer T- 10 {SJz#fiU;ts^0^ PGR bTfflV>:feo 

(5) RACEStZctS^^^'l'-— X^^A>^^— FX^ScDNA®^^ 

±IB (3) ilT-?*^U:^c5^-\''i'--Xy\A7:^-FX ®^^i2?!J*^ Cz^-t- ^ 
XyNA:^^57-FX J3ii^^e^:& 5' RACE ffl ^ x'-FXGSPl-l (iE^'JS-^ 44) i5cfcl>' 
FXGSPl-2 (iS^U#-^45). -—X?\h.7.^ if$^69^ 3'RACE ffl^^^ ^— 

FXGSP2-1 (iB^ijS-^46) i5 FXGSP2-2 (iE^!J#^47) ^m^\^fzo 
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AdvantageZ PGR Kit (CLONTECHtt^) ^ffll^T. (4) T'M^bfe CHO/D 
G44 RACE ffl— cDNA * *^tf 50^/1 CDM^Sr-S [Advantage 2 PGR 

buffer (GLONTECHIti^). 0-2iiiM dNTPs. 0.2^mol/l X>'^A;^^-FX#^ 
fi^RACEfflr^-Y Hg?iJg®^tiirv^-^- (GLONTEGHtti^)] <&Hi^L^ ^' U 

k*^^^;^^ (PGR) ^ffo:to 
PGR it 94°CT' 5 #P^. 68°CT' 10 #P^. 72*'CT- 2 ^F^>^)^?>^i,..Sj^^:& 1 if-i' i^?;!/^ 
LT 20it-<^;i/^t3igT^#T'^To7!zo 
Hji&I^T^> Si^^r^ct t) 1//1 §h Tricin-EDTA buffer T" 50 <^iz^^Ltz7Km 

M i^ii *7^>ru— h ^bTis>^u mm^jit^^mmv. mm^-^ pgr ^ff^fco 

-II]g*5ctZ>*2 |Ilg©PGRTfflV>:fe5">ru— r^'f-x'— ®m^-^*)-fr*5cfct>*ti 
■li^ ti§ DNA »tM-:S^^ 8 ^{z^ b:to 



^-^--r — — X^NA^^— FXcDNA RACE KR i^m^'^tz 



5' RACE 


FX nm&Dy^-f^— 




PCR Ififil 




-as 


FXGSPl-l 
FXGSPl-2 


UPM (Univarsal primer mix) 
NUP (Nested Univarsal primer) 


300bp 






3' RACE 


FX^M«]r^^ V— 




PCR Ifiliil 




-ilS 


FXGSP2-1 
FXGSP2-2 


UPM (Univarsal primer mix) 
NUP (Nested Univarsal primer) 


llOObp 





QiaexII Gel Extraction kit {^-T^^^tm:) ^m^^XmUL. MMjJc 20/zl T'^{±i 
Ltc. ±IB±ii|>gB^it 4/^1 § TOPO TA cloning kit (invitrogen ^ttS^) (Dmmmiz'lj^ 
oT. r^X^ h' pCR2.1 -v#AL. ^MJ^-^r^^fflV^T^MB DH5a<^BK^mbfco 

FX® CDNA5 ^^ — >^mtzo FX5' ^D — > 25. 

FX5'^D->26. FX5'^D — >27. FX5'^^D->28. FX5'^D — >31. 115' ^u — 
> 32 t^^To 
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FX3' ^ FX3' ^7 D — > u FX3' ^ D — > 3. FX3' ^ D — > 6s FX3' ^ D — > 8. FX3' ^ 

D— > 9 t^^-ro 

±fBs 5' is cfc t>* 3' RACE IZ^^) mm b :/c=§- ^ U — XD cDNA g|3^0^SiH^iJ{±. DNA 
i/-^ai>-t^— 377 (Parkin Elmer nM) ^m.mVX^^Ltzo :&mtm<tCD'^-^ 
■TMz^^-otzo !9^^bfe# cDNA ©J^aia^'J^ib^ b. PGR iz^oM^OW. 

5^i'^::l-X^^A::^^— FXcDNA ^«©J^SiB^O*?*^bfco b 
fcia^'J (ia?'J#-^48) t^-To 

2. CHO»©GFPP cDNAlB^ijCD^^^ 

(1) ^i^^.--XMA7;^$'-GFPP® cDNA^:S^I^>t®^l=# 

Ji^T^^llif- cfc !3 -f -— — GFPP © cDNA a5^»TM-^]ii# blfco 
^r^&e^T^— ^— ^— XC^^^tLTV^^ t h GFPP ® cDNA (Genebank ^^S"^ 
AF017445). Mi^^yi:^SlR]^4©«V^x'>^;^ EST (Genebank g^S"?" AI467195. 
AA422658s BE304325. AI466474) . ^ Rat EST IH^J (Genebank 
BF546372. AI058400. AW144783) ®^Si5^!J^i:bt^bs 3 «f^T-<^i^S®^V>^:^t3 
^-jV GFPP {C^Mfi^J&X^'i' ^— GFPP FW9 i5cl;t>* GFPP RV9 (lE^US-^ 49 *3cfc7>-iH 
^iJ#-^50) ^iSil-bfco 

mz DNA 4^-Up<^— If ExTaq (^Mittti^) ?:fflV^T^ ^Jl 1 (2) T'lii^b^t 
CH0/DG44 ^^-:^m cDNA § lyul ^^tf 25;^! ©SJ^.M [ExTaq buffer (ISM^ttt 
i^). 0.2iiiM dNTPs. 0.5//niol/l ±iH GFPP i^^e^X^ x'-GFPP FW9 i3j:t>- GFPP 

RV9 (iE^u#-^ 49 ^xumm^ 50)] >&Pi^bs ■^^') ^'p—^mmKm (pgr) ^ 

frofeo PGR lit 94°CT- 5 ^P^®in^®^. 94°CT- 1 58°CT' 2 ^P^. 72^0^' 3 

iy^i^ta^^m^^ 1 ■9--r^;uhbT 30 -tf-r 72°ct' lo^p^jn^-r^ 

PGR ^/^:^^«^ 2%r*-n-::^>!/;i/Sm«<®i{3#tbs i^S6tiii'fi»f>t 1.4Kbp ^ 
QiaexII Gel Extraction kit {^7^y^±m.) ^ffiV^TM^bs iSlBTK 20^£l 
bfeo ±§Blii|i»TM- 4Ail TOPO TA cloning kit (invitrogen ^tWk) CDm.mmz'i}^ 
oTs X^X^ h* PGR2.1 -sIfAbs g>Si^^^M^fflV^T:^M® DH5 or §?f$Sfe^^ b>to 
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iie>nfcmmcDy!j:h-x'-r i>>wf4=3n--*^?j. r^;^^ k dna ^muL. gfpp 
cMA ^^m^mK^^^tifz 3 ^u->^mrzo ^^gy?? ^u—y gfpp ^u- 

> 11. GFPP ^D — > 12 ^f^^To 

GFPP ^ D — > 8. GFPP ^U — >1U GFPP ^ D — > 12 tcMA^tlfe cDNA (Di^&m 
mtMAiy—'^:i^>'^—Zn (Parkin Elmer tti^) ^5ctt>*Big Dye Terminator Cycle 
Sequencing FS Raedy Reaction Kit (Perkin Elmer UT^^ b;feo 

itmtcD-^=-^-j^Mz'ijit^tzo ^miz^^Mm^^i^tzmx cdna *s^^-r-— x/n 

A;^i$^— ©GFPP®:t— r>U— 5=^^ >^*:7ix— A (ORF) ©SP^lE^ij^n— h'-T^ ^ 

(2) RACE^Stdcfc^^^^^-— X^nA;^^— GFPP^:ScDNAcD^^ 

*Ii 2 (1) T-^^^b^^c^^^-f-— X^^A;^^— FX ©g|5:9-iH^!j% 4) ^ -— 
X/nA;:^^— FX tzi^MS^^ 5'RACE fflX^^T— GFPP GSPl-1 (iB^'J#-^ 52) :fei:l>* 
GFPP GSPl-2 (lE^US-l- 53). ^^^-f X;\A;?;^— GFPP #^etl>& 3' RACE fflX^ 
^ x'-GFPP GSP2-1 (iB^ij#-^54) 43 J; t>- GFPP GSP2-2 (i2^1I#-^55)^aSitbfco 

^^{C Advantage2 PCR Kit (CLONTECH ttM) :g:ffiV^T> Tl^Ii (4) T-PMUfc 
CH0/DG44 RACE ffl — *:fl cDNAl^il S^tf 50/zl ©S/i&r^ [Advantage2 PCR 
buffer (CLONTECH ttS^). G.2mM dNTPs. 0.2/zmol/l ^^^-f X^^A;^^— GFPP 1^ 
^e<]RACEfflX^^T-. Ug?gJS®^tilX-7^-T- (CLONTECH ttM)] ^H^b. 
U^^-- tf3^0^i^> (PCR) *ffo}^co 

PCR l± WCX- 5 #P^. 68°CT- 10 fpm. 72°CT' 2 ^miy^^ti^^^at}.^ 1 it^ 
UT 20 i^^- D^-r^f^-etrofco 

M^&I^T^. >g:i^^rSc!; D l>al $h !9 Tricin-EDTA buffer T' 50 L:t7j<^ 
m Ijul <I:^>XU— hhbTs SSS/i&r-g^sitiL. [nl^f^T- PCR ^ffo:fco — li] 
g*3ctt>*2 IDg® PCRT'fflV^7:r5">X^— y"^' '^—(Dm^^tD'^^ Ji^Ui^^^ 
ih^ DNA »fM-5§^ 9 miZ7jkl.tio 
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m9m 

^^>r-— Xy^A;^^$'— GFPP cDNA RACE PGR ^CffiV^;t 
V— CDM^-^t)-& i: PGR m^<D&^ 



5' RAGE 


GFPP#Mfi5:7'^-i'-7— 




PGR if^ 




-Eg 

-lue 


GFPPGSPl-1 
GFPPGSPl-2 


UPM (Univarsal primer mix) 
NUP (Nested Univarsal primer) 


UOObp 






3' RAGE 


GFPP #^fitj:r^-r V— 




PGR ±ii| 




-lag 


GFPPGSP2-1 
GFPPGSP2-2 


UPM(Univarsal primer mix) 
NUP(Nested Dnivarsal primer) 


1400bp 




PGR S 








QiaexII Gel Extraction kit {^T^'>^±m) %MV^T)KS^ 


b^ MM 





X^tzo immmm^ iul ^ TOPO TA cloning kit (invitrogen tti^) CDmmmiz'^ 
oTs y"^:^^ K pCR2.1 -\#Ab. m^jk^^^m^^Xz^mm DH5a^ff^M^^b:/co 

-— X^nA;^^— GFPP© S'MM^-atf CDNA4 ^D — >§f#;fco GFPP5' ^n- 

>ls GFPPS'^D — >2. GFPPS'^D — >3. GFPP5' ^ D — > 4 h^^p-To 

I5l^{::^i--r— — X/^AX^— GFPP ® 3'M:^^^tf cDNA5 ^D — >^f#:to 
^ GFPP3' ^P — > 10^ GFPP3' ^D — > 16. GFPP3' ^ n — > 20 hli^^-ro 

±83x 5'^^cfct>* 3' RACE J; f^mft bfc#^ n — >® cDNA gP^©m*iH^iJ(i. DNA 
Sx— ^ai>-y— 377 (Parkin Elmer ^tM) ^^^fflbT^^Lfco ;&&(i^ft®-v'^a. 
T;i/{zi^eofco ^^iB5^'J?*^^s ^ cDNA (Di^mm^^i^ttmi^. PGR {3#a^S©^ 
<5^^D*I^t. 5^-\'^--XyNA;?;^-GFPP cDNA ±&CDm&Mm^^^\^tzo 

mmm 17. cho jMass* gmd mi^^(Dm.m 

1. CHO md^^ gmd cDNAia^fJ©^^ 

(1) CHO GMD ite^© cDNA (5'St>* 3' ^fe^lE^U^I^ < cDNA ©Si 
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GenBank {zg^^nTV^^ t h GMD cDNA IB^U (GenBank Accession No. AF042377) 
^^:x^V — tVXs {foS^fi^GMD cDNA ^^Sfi^^^— ^5^^— :^ (BLAST) ^fflV>Tl^ 
^bfcS^. 3 m^cD-^ ^ :^ EST 'btitc (GenBank Accesssion No. 

BE986856. BF158988. BE284785)o ^ti^ EST iH^!]^^*S^-&S CI i: {3 cfc . 
tb a ^ :X GMD cDNA IB^ij ^ b o 

Cl®-^e7;^ GMD cDNAlH^Jct i2^J#-^ 56 T-^^ti^J^Si2^!]^#-r ^ 28mer ® 
r^-YV— , IH^tJ^-^ 57 T^^tl§J^*iH^!J^#-r§ 27mer ©rv-T x'— , IH^iJS 

58 X-m^tl^^Mmm^^-r^ 25mer ©r-^^ s iH^!J#-^ 59 Xm^ti^^M 
IB^U^^-r^ 24mer ©r^-T n'— v IH^'JS-^ 60 T'^^N^ti^^^lE^U^WT^ 25mer 

m^^X. CHO GMD cDNA ^tiijig-T fcfeizOT^^^T- PGR ^fr^-ofeo 

^Jgl^J 15 ©HI (1) T-ftl^b:^c CHO WS^-:*:^ cDNA 0.5^1 ^mmtVX^ts 
20/zl ©Sj^iM [IxEX Taq Buffer (^Miittti^)s 0.2inM © dNTF s. 0.5 #{4© EX 
Taq polymerase (^Sit1±i^). 0.5//M.©^fi5c DNA r^-f x'-2 a^] ^mmi^tzo 

^fig DNA y'^^-^-izi^mym'^ 56 ^le^ys-^ 57. ie^os-^ 58 tm^m^^ 

57. iE^iJ#-# 56 tm^m-^ 59. iE^!J#^ 56 iiiS^iJS-^ 60 ©ila^^^t)-B-^fflV^fco 
^Si^-^rt^ DNA 480 (7-^— :3p> a::;!,^—;^:!^ ) ^fflv^T 94°Ct3T 
5 ^P^in^b:^^. 94°CiZT 1 ^rS. 68°C(3T 2 ^F^©i^-r 30 it^ ^;i/=fT^ 

CI© PGR S^&M^:7':^*o— ;^«M?^ttjtzT^®b:ti^ms M¥m^ 56 hiB^!J#-^ 
57 ©^^ DNA r^^^— ^ffll^:^c PGR ^^^T'til^J 1.2kbp. 57 ^S2^ij#-^ 

59 ©^^ DNA r^'1'.v-:&ffll^:^c PGR 0#JT'{i^ l.lkbp. iH^iJ#-^ 56 hlE^US-^ 
59 ©A^ DNA -f T — ^ffl V^7^ PGR M^Xitm 350bp. iS^US"^ 56 ^iS^Jg-^ 60 
©-^fiJcDNA -r^-f^—^mi^^fz PCRM^Xltm Ikbp © DNA irM'/bsJi'IS^tl/to Clti 
^DNAWM-^Gene Glean II kit (BIG1011±S!^) m<t-^-^TJHzm^X^ 
iRbfco [s]iRb;t DNA »T>T-{i DNA Ligation kit (SM^tttM) *ffll>T pT7Blue(R) 
(Novagen 1±S^) tz^^b. fi^tLT^M^^r^^ ^ K DNA ^ffll^T^J^a 

DH51* ^mnm^mi.. y^^^ y 22-8 (iB^as^se hiB^!j#-^57 

©^mONA r^-f V— 7?p^iiitS^tl/;^^J 1.2kbp©DNA»T;t^^-r§). 23-3 (ifi^US 
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58 tmn^-^ 57 (D^mmk y^^-^—b^^mm^titzm i.ikbpoDNA»rM-%w 

T^U 31-5 (iB^J#-^ 56 tm^m-^ 59 DNA r^-T x'— :b^e,tiiii^:H;^c*^ 

350bp ® DNA KtM-^^-T^ )^ 34-2 {mm^ 56 ^iH^!J#-^ 60 (D^^ DNA 7°^^ 

->ipe>±i'is^n;t^ ikbp CD DNA kt^-^^i-^) ^#feo cin^r^;^^ Kiz^^n 

^ CHO»a^GMD cDNAlE^J^. DNA ^ j::>1t— ABI PRISM 377 0^—^>:r.jl 

•^-nm) ^m^\ nmiz'i^tr^x^^i.tz (5'*mij®ii^^^;t->ct t)T^ 28 

i^^©iB^iJ. 3' ^WJJ®I^T:=J K > J; »3 ±SS 27 J^S^iH^UJi^Sg:^ U :^ DNA IS 
?ija^®7h®s x'>j7::^GMD cDNAiB^[j-?:fe^)o 

^ 5, {z, 5: h' 22-8 t 34-2 CHO Wfi^fe GMD cDNA *ia<5^^^-l± 

^^r^;^^ K^fti^f §}^c5?). OT®n:^*firo:^co l/zg®r^^^ F 22-8 MRS 

EcnRi (iSMatttM) T- 37°c{3T 16 mmRiit^Wi'r^'u—7.mn^tW}izT'>^m\^. 

m 4kbp © DNA Gene Clean II kit (BIOlOl ttM) ^f^f 

t^-:3Tln]iRL;^o 2 us ©^^X ^ F 34-2 EnoRI T- 37°C{CT 16 ^f^S^S 

^TiSu—xm%^W]lzx^mL. ^ 150bp ® .DNA KtM"^ Gene Clean II kit 
(BI01011±^) ^m^\ »-7-^7^;Vlct^^T|iiiKbfeo ^ti^tL[n]iRbfe DNAKt. 
M-^s Calf Intestine Alkaline Phosphatase (SS^ttM) T-^fe^^^JiJ^ U >ig'fb b 
tzm. DNA Ligation kit (SfSjtttS^) *fflV>T3g?gbs ^ h* 

DNA ^ffll^Ti:^^® DH5a^* (m#IS»ttS^) ^BM^^bs r^;^^ h' CHO-GMD ^ 
(^54[a#BS)„ 

(2) CHO mm^^ GMD cDNA ® 5' ^i^^'l®^^^ 

CHO hJatJ-^-^;^ GMD cDNA CD 5'*WiJ#N=i— h' (non-coding) fl^® 

^aiE^'lJ: »3iE^U#^ 61 T'^^^ti^^SiB^'J^^-r^ 24mer (Dy^-C^—. JSlU 
CHO GMD cDNAiS^Ucfc !9iH^iJ«-^ 62 X'fj<^ti^i^Mm^^]^^r ^ 32mer ©r^-T 
■x'— %f^Mb. cDNA $±iil)i-r^/ti?){ZJi>lT©7^ST- PCR ^fitii-Dtzo ^Mm 15 ® 1 
II (1) T-f#^tLfe CHO «fi3S®— *0 cDNA 0.5/zl ^mmt bT^tf 20// 1 O^S 
[IxEX Taq Buffer (^?@3taM)s 0.2iiiM © dNTP's. 0.5 #{S© EX Taq 
polymerase 0.5aM ©ffi^US"^ 61 62 ©-^fig DNA y^^-^- 

— ] ^SlMb^ DNA it— x';!/ -9- ^^—480 — ^> ^fflV^T. 
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wcizx s ^mmmiLtzm. Qrcizx i^m. ss'-cict i^p^s 72°c{ct 2:9-p^®■9- 
18 it't' iJ7;i/fT7^o:fco M PCR ^j^ir^^T:b*D— ;;^S^?acllj{cT^iii^s 
300bp® DNABtM-^ Gene Clean 11 kit (BIOlOl ttM) mncommWlz^-o 
TIliRb:^o [HjlRbfe DNA KfJtfi DNA Ligation kit (Sffiat^tS^) t:fflV^T 
pT7Blue(R) (Novagen ttM) izM^V. m^tltzmm^y^ :^ ^ h* DNA ^ 

m^^XJ^mm DH5att ^Jf^M^^bs r-^:??;^ K 5'GMD ^^i:^c 

DNA S^— ^az>1^— 377 (^^— ^>:3i;i/ v-— ttM) ^fflW M^^^^ Kfz-^^tl^ 
CHO S3feGMD cDNA©ii^^5=-;t^>=t t)T^28J^^®iE^U^?*^b}feo 

(3) CHO »d&* GMD cDNA 3' ^SglE^'J®?^^ 

CHO GMD ® 3' cDNA iE^!j^f#^ Jii.T©:S-^-e RACE ^^^r^o t'co 

HSfi^J 15 ® 1 JI ( 1 ) -eTO bfc CHO ^fiSS* RNA J; D s 3' RACE ffl— 2^tS cDNA O-f^ 
SMART™ RACE cDNA Amplification Kit (CLONTECH ttM) ^m^\ ^f^©m0J« 
CtA^oT=fT^co:to fc^cbs PowerScript™ Reverse Transcriptase 

(CLONTECH ^m) %^V^:feo cDNA (is h^<t® Tricin-EDTA 

buffer XlOm iz^^ b :^ ^ ® § PCR (Dmm hVXm^^tzo 

^V^T. ±13 3' RACE m—:^m cDNA l>al ^mMtl^X^ts 20/zl 
[IxEX Taq Buffer i^m^M^tM). 0-2iiiM dNTP's. 0.5 m^SLCO EX Taq polymerase 
(S?i3taM)s 0,5//M®iH^y«-^63T'^-r24mer ©-^figDNAr^-f ■x'— (1) 
T'k^bf:: CHOTOS^GMD cDNA lE^'J J; USaj^® Universal Primer Mix 

(SMART" RACE cDNA Amplification Kit Iz^M ; CLONTECH ttS^)] *^Mb> DNA 

480 (y-^— ^>^;i/-x'-aS^) *ffll>T. 94''C{ZT 5 ^mMmLtz 
94'CtZT I^Fb^s 68''CiZT 2^P^®-9-^ i^;!/^ 30tl--r^;i/fT^ofeo 

M^&^T^. m. PCR SJJ&r'SJ;t) 1/^1 ^SiDs Tricin-EDTA buffer (CLONTECH ft 
M) X 20 {^#«^b:^c7k^r-S 1//1 ^mmt\.X^ts 20 /zl ©S^^r-S [IxEX Taq 
Buffer (^?ijittS^)s 0.2mM dNTP's. 0.5 EX Taq polymerase (^S3t4±«i)s 

0.5/^M©iE^iJS-^ 64T-^T25mer©-^fi)oDNAr^-r-x'— [^m. (1) T'^^b/t CHO 
^flaa* GMD cDNA lE^iJ ct 0.5//M ® Nested Universal Primer (SMART™ 
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RACE cDNA Amplification Kit IzHM ; CLONTECH 4±S^)] ^mUX^s DNA 

^mmrm. m pgr s^&?g$:^*'n->^mm?^gjtcT^iij^x ^ voobp cd dna »Tit 

Gene Clean II kit (BlOlOltti^) m<t^=-::LT)UiZ'i^^X\B\i^iytzo lU 

iClbfe DNA DNA Ligation kit (^mm±m)' ^m^^X pT7Blue(R) — 
(Novagen ^tm) t^^J^L, m^tltzm.mx.^^:7. 5. h* DNA ^fflWT^^M® DH5a« 

^mnrnmh. y^^^ y 3'gmd ^#feo dna i/— 377 

(>'-^-:3p>3i;i/-x'— :}±M) ^MV^. Sr^^^ Klz^^n?) CHOfi^GMD cDNA 

K >ct 13 27 ^SCDlH^iJ. :SI>* 3' {iJCD non-coding 415bp CD^*iE^'J<&?^ 

]ik±.. (IK (2). (3) ct !5?*^b:^c CHOa^GMDiitlS^®^:ScDNAiH^[j$iS 

65. ^tL{c^i;&-r ^ T ^ y ^iE^iJ^iB^'J#^ 71 izm-to 

2 . CH0/DG44 |fflj§§® GMD jtS^ §^tf ^ A iH^'J©^^ 
mMm 17 ® 1 JlT^^b^ x-r^^ GMD cDNA K^UJ: iB^iJ#^ 66 T-^s^tiS^ 

^ J K DNA ^a;if#Ufeo CH0/DG44 «a5fe KC861 IMDM-cIFBS(10)-HT(l) Jgit 

[HT supplement ( ^ > tf h D fx :n >aM) 1 mmM.X^t^ IMDM-dFBS(lO) igife] 
{3 3x105 «/inl Jz;feSi^{z^,^Ls g^^«ffl¥JS 6 :rv::7°u— h (Greiner ft 
t 2inl/'>ai;i/-ro^?±b:fco 37°C© 5%C02 -r >=^^^— P«i]T=3 >7;i/ai> 

Ui^— ^ (Nucleic Acids Research), 2, 2303 (1976)] Cz^teoT^yA DNA 

TE-RNase (pH8.0) (lOmmol/l Tris-HCK Inunol/l EDTA. 200//g/ml 

RNase A) 150// 1 {3— Bfe^^bfco 

±i3T-^#bfc CH0/DG44 «fi^yyA DNA ^ lOOng. 20/il (DK^m [IxEX 
Taq Buffer (^?@it^l:i^). 0.2iiiM dNTP's. 0.5 #{4© EX Taq polymerase (^^Ijttt 
M)s 0.5/zM©i2^ij#^59 tiE^ijS-^66©-^fi5oDNA :7°-7'i'^— ] $^MU. DNA it 

--7;i/it-r ^^-480 (^'?-^>^;i/x'-:a:M) $fflv^T. 94''C(ct 5 ^mnm\^fz 
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S^i^^r-S^T^i^yD— ^mM?SctJj{3T:9'®^> ^ lOObp (D DNA »r>i-^ Gene Clean II 
kit (BIOlOl^fdiM) ^m^\ ^ft^-^T;i/ic^^eoT[H]iClbfco [DiRbfc DNA »r>t{i 
DNA Ligation kit (SSittti^) ^ffll^T pT7Blue(R) (Novagen ^tM) 

ft^ptLfcim^T*^;^^ K DNA ^fflV^T^JKMDHSa^ ^ 
ff^Mfe^U r^;^^ ex3 ^f#;^co DNA i^— 377 (>'-^— ^>:i:;V^— 

iE^[J#-^67 {3^b;to 

^(3s ^JE^J 17 CD 1 liT-^^bfe CHO GMD cDNA ia^licfc t). IH^US^ 68 

T'^N^tX?)^*iH^!j^Wt-§ 25mer CD^^-f x'— , ^t>*iH^!J#-^ 69 -e^N^tiS^^ 
iH^'J^Wf § 25mer or^-f a' — t:f^Mb7^Co ^V^T^ CH0/DG44 fi^fe^f^A DNA <!: 
lOOng. ZOjul (DKJitsm [IxEX Taq Buffer 0.2iiiM dNTP's. 0.5 

® EX Taq polymerase (^rljgttM). 0.5>aM ®iE^O#-^ 68 ^iS^U*"^ 69 ©-^^ 
DNA^^-r-^— ] S^Mb. DNA-9— 480 (^'?— ^>3i;i/^— ^tM) 
fflV^T^ 94°C{ZT 5 ^P^iP^bifc^s 94°C{ZT 1 68°C(ZT 2 ^P^cDit-f' 

^}i:mTm. ^-SM^7':^JD— ;^Sm^3ci&(-T^®#^ 200bp © DNA »r>T-^ 
Gene Clean II kit (BIOlOl ^m) mH^=-^-rMz^^xmiUi.tzo 
Ltz DNA Wn-ti DNA Ligation kit (SMitttM) ^fflV^T pT7Blue(E) ^^^5^- 
(Novagen %tt^) tcB^U ^ ^ h* DNA ^ffll.>T::^j^a DHSorft 

(Mmmmnm) ^nmm^\^. r-^;^^ k ex4 :&^#:^co dna >'-^ai>it-377 (^-^ 

-if->iii;i/-7-;i±S^) 1^X^:7"^;^ 5: Klz^Sti^ CH0«S3^^V A DNA©^ 
SiE^'J^^^b^ i3?'J#-^70 ^z^xbfco 

CHO mm^m^mm.lz {.xm^^ "^tdl^mtji HER2/neu tn;^*^ — -ter^> 
(Herceptin; GENENTECH Roche nU) (Dmmmm^. mmm 10 ® (6) (D:&miZ 
LtziJ^-DXn^tz im Sim)o ^^—^mmt^'^WrW-r^t. Herceptin ©a-ue-:? 

:j-xcDtji\,^mm^mit i6%. a-i,6-y ^—xm-^mms&it 84%x^^tzo m 
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6Dr^Igtn;#:f-l5LT%|5l^©^*f^tTofe^m> Rituxan (GENENTECHtt^ Roche tts 
IDEC ^hS^). Zenapax (Roche tt^ PDL ttil) T-ii Herceptin »3 % a-l,6-yzi—:^ 

m 31 mit. Herceptin ip?,sSiibfc PA <hM0^. jl^ffi HPLC T'^^ff UT^t:^c^Jli 
^?|J 11 ® (6) h |ql D^i^S-trfro 7^0 

iE^y#^ 4-AXi2^!j©B5^BJ : -^fig DNA 
iS^!j#-^ 5-AxiE^!j©g5&0^ : ^fig DNA 
iH^[l#-^ 8-AXiB^iJ©HjaB^ : -^fijc DNA 
IH^'JS-^ 9- AXlE^iJ ® 85^0^ : -^fiS DNA 

la^uii-^ io-xT.m^\](Dmm dna 

lE^'J*-^ ll-AXiH^rjcDiJ^B^ : -^jgg DNA 
iB^'J#^ IZ-XxmncDmBM : ^fiJo DNA 
iE>?[l#-^ IS-AXiH^iJcDg^BJ : ^fig DNA 
i2^y#-^ 14-AxiB^iJ©iJiBJ : ^fig DNA 
IB^'JS-^ 15-AXie^iJ®|5i0J : -^fig DNA 
IB^'JS^ 16- AXiE?iJ®SiB^ : ^fig DNA 

iH^'J#^ 18-AXiE^'J®®&BJ : -^m DNA ■ 
Mmm^ 19-AXE^iJ®iJ^BJ : DNA 
20-AXiS^U®154B^ : DNA 
ifi^'JS-^ 21- Axie^iJWSfcB^ : DNA 
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m 22-Axia^iJCDiJi0J 


: ^figDNA 


mm 


S-^ 26-AxiB?0®IJiBJ 


:-^fi!oDNA 


mm 


S-^ 27-AxiS^iJ©^0J 


: ^figDNA 


mm 


w^28-AT.mm<Dmm 


: ^fig DNA 


mm^ 


1-^ 29-AxiB^J®aJ^BJ 


: -^figDNA 


mm 


1-^ 3O-AxiH^!jcDiJ&0^ 


: ^fig DNA 


mm 


1-^ 31-AxiH^!J©i5&flJ 


: -^fiSoDNA 


mm 


1=-^ 32-AxiS?iJ®Si9J 


: ^fSDNA 


mm 


1-^ 33-AXiB^!J©iJi0J 


: ^mmk 


mm^ 


f-^ 34-AXiH^iJ®15iB^ 


: ^fig DNA 


mm 


1^ 35-AXiE^iJ®iJ&0J 


i'&figDNA 


mm 


1-^ 36-AxiB^iJ©BJ&0J 


: ^fi^DNA 


m^m 


1^ 37-Axia^ij©iJi0^ 


: DNA 


iH^'JI 


1-^ 38-AXiH^iJ®H}40^ 


: ^fiJoDNA 


IH^'JI 


1-^ 39-AxiB^iJ®SiB^ 


: DNA 


mm 


1-^ 4O-Axi5^!j©iJj0^ 


^fiJcDNA 




1-^ 41-AXiE^J®SSB^ 


^filcDNA 




1-^ 42-AXiE^iJ©iJ&B^ 


DNA 




1-^ 43-AXiH^iJ®iJiB^ 


-^m. DNA 




1-^ 44-AXiE^iJ®iJ^0^ 


^fife DNA 




|^45-AxiH^iJ®MJ^0^ • 


DNA 


mm 


l^46-AxiH^iJ®iJiBa • 


DNA 




|-^47-AXiB?iJ®iJiB^ ; 


^SJoDNA 




|-^49-AxiE^iJ®sJ^B^ ; 


^fiJoDNA 


mm 


1-^ 50-AXiB^iJ®iJ^B^ : 


^m. DNA 




1-^ 52-AXiE^iJcDiJ^BJ • 


•□fiS DNA 


IH^'JI 


1-^ 53-AXiS^iJ®giBJ : 


^fiJoDNA 




1-^ 54-AXiE^iJ©iJiB^ : 


DNA 




1^ 55-AXiB^(J®SJBJ : 


^fiJo DNA 



iH^J#-^ 56-AXiH^ilOi5iB^ : -^figDNA 

iH^J#-^ 58-AXiB^J®aJiB^ : ^ggDNA 
iB^J#-^ 59-AXiE^U®iJfcB^ : -^jg^DNA 
mfm-^ 60-AXiB^iJ®BJfcBJ : ^fig DNA 

mmm-^ 6i-AxiB^j®s^B^ : dna 

IB^JS-^ 62-AXiE^ijOgJ&BJ : -^fifeDNA 
iE^!j#^ 63-AXi5^JcDiJ^B^ : -^fi^DNA 
iB^iJS^ 64-AXiB^!jCDlJ&B^ : -^^DNA 
iB^JH-^ 66-AXiB^iJ®U&B^ : -^figDNA 
lE^F'JS^ 68-AXiB^tJ®IJ^B^ : DNA 
iB^JH-^ 69-AXia?!jCDS&B^ : ^^dM 



-f^— xv^a;^^— ^PMla^SJfeco CHO ^JlSo 

IfJl^OfSIS 1 }-!5«(D CHO ^JJ^c 

3. igG-efe^, mM<Dmm I ^fci-X 2 m\^tim(D CEO m^o 

4. KGDP-:7=>— ;^c^-^^^^M^i-5##(DfS+4^^c^iN-i^'- 
3 (DV^-f H/O^ 1 ^('fa*c<D CHO ^BflSo 

(a) GMD (GDP-mannose 4, 6-dehydratase) ; 

(b) Fx (GDP-keto-6-deoxymannose 3, 5-epimerase, 4-reductase) ; 

(c) GFPP (GDP-beta-L-fucose pyrophosphorylase) 

6. GMD ^T(D (a) ^/c{± (b) DNA }^'-t ^M^MXh^ s ft 
^(Dmm 5 t::tfi^(D CHO ^J3^, 

(a) iE?lJ#^ 65 T-^ ^ tl. 5 m.mm^U^ ^^l^ DNA ; 

(b) gaM#^65 T'^^nSi^Sifi^iJ;^)^^^^^ DNA <ir^ h y Vv^^V h^^^fl^TvN^ 

y^xL. ^-oGMDf5tt^^i-5^eK^='- K-rs DNA. 

7. GMD t^^ \ikT(D (a), (b) S.t>* (c) 75- Iq T^fi Sf¥75- bilfmSM fiST'fc 5 . 
ft *<7)f5ffl 5 \Z.%^m.(0 CHO *BlflSo 

(a) ia^ij#^71 T'*^tL5T5 /^lE^iJ/i-fj/^SIIfia ; 
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# A*=' ct t>v* ti {4#Aa $ nfc T 5: y ^la^y b "9 . gmd -^stt ^ ^-r ^ m e Ko 
(c) iS^iJli^Ti T'^^tL^T? y^iE^iJir 8 o%^±(Dmmi^^^^^T ^ ymM 

8. FxtK ^T(D (a) ^fcfi (b) T'fc5 DNA K-r5SSaT-$>S. If^Jt 

cDtsH 5 icia^<^ cHo m^. 

(a) iS^US-i- 48 X-m^tl^^mm^U^ ibti:^ DNA ; 

(b) m^m^ 48 $ tL^:^SiS^iJ75^ ^ ^£ 5 DNA i: h y h /=?^{4^T:vn 
^VXU. d-oFx^tt^^-r^lieK^^'— K-f5 DNAo 

9. Fx &LT(D (a), (b) 5:I>' (c) t'^ 5 ^Sfms H SK-Cfc 5 . 
M^co^H 5 t;if5«<D CHO mmo 

(a) iE^lJ#-^ 72 -e* $ n 5 T ^ y ^ T^cC S H e W ; 

(b) ia^ij#^72 T'^^tL^T ^ /M^'Jt'*5v>-r. 1 J^>i_b<7)T^ y^;05^^. sm. 
m ; 

(c) ia^ij#-^72 i^^^tL^T 5 y^ia^ijir s o %]£^Jh co^ i^tt^^-r ^ y^ia 

^IJ /i^ p. "9 . 75^o Fx fgtt ^ W-r 5 ^ e 

10. GFPP ^T(D (a) -^fcfi (b) T'fc^ DNA =i — K'-T S g eg-Cfe 5 . 
If 5}c(D^lS 5 tfi«(D CHO ^fl^o 

(a) ia^ij#-§- 51 ^ tbS^^Sid^iJ/O^ ^ s dna ; 

(b) iE^iJ#-^ 51 -Xrm^n^^^m^U^hts:^ dna tP^hV l^t^a^ly hf£^i^X'y^4 
^VXL. Ti^o GFPP DNA, 

11. GFPP^s. 1^T(7) (a), (b) ^T>' (c) :d^h^J:^m^^ibmitn^mBKXh^. 

m^(omm 5 (^ffi«t(D cho m^o 

(a) ia^iJS^73T'^$tL5T5: y@fia^ij7?)-t>^i5Mew 

(b) ia^ij#-§-73 T-^^tL-ST ^ y^ie^li(c^^v^x. ij^ji±<7)t$ y^;^)^^^. gm. 

*f A*5J:t>V:^fc(4<i-iP$ttfcr 5 y^ia^iJ/i^bT'i'^ . ;5^o GFPP m^^^^^M^ 
« ; 
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12. N-^y =1 K^g-a-^-g^M^^iSTC^t^i^tD N-T-fr5^/^irV^=i1h^ ^CO 6 iiLK 

if-efeS. |f^(^^ffl 4 iCffi^cT) CHO ^JlSo 

13. a-l,6-:7=iv'/b h ^:/^:7:ii^— if75^ J^iT^^ (a) ^fcfi (b) 
DNA K-rS^e«-t?fe5. lf*Otaffl 12 t^lS^O CHO 

(a) iB?iJ#-^ 1 T'^ $ tl^m.mm.m^ 53 5 DNA ; 

(b) 1 ■V'^^th^^^W.W^hti:^ DNA <}r^ h y :/v?ai> h T'.e^^-e^^'i' 

y y iJ^v X t^-D cc -1, 6-^ =1 1^:^-7^ ^—ifm^^^-r s ^ & ® ^ — 

K-rS DNAo 

14. a-l,6-7=:i;>/U V^^o.^—- If^^ J^TO (a), (b) RXI (c) 
5f¥/6^b5g(±*tL:5Sfi®-T:-fe5. m^(DmM 12 (Ctfi^cT) CHO 

(b) ia^ij#-^23T'«^n5T^y^ia^ij{c:dov^T. iJ^Jrcor ^ y^^^^jj^^. gm. 

(c) i5^ij#^ 23 -vm ^n^T^y mm^^i 1 8 0 %&.±<d^ mi^^^-r 5 r 5 y ^la 

^iJtJ^ h^i^. -f)^^ ct -1, 6-:7 3 v-zL- h ^ :7 ^ — € SMo 

15. ^*(D?&t4;0N JJATCO (a), (b). (c). (d) l^XJ (e) t^hfJi^nt^hM^-t 

n^^?fel3:J: "PfST^fcfi^^Lfc. ff3it(^f&IS 4—14 (DVN-m75- 1 t^\z.WM(D CHO 

(b) mm(Dm^^(D v^-ri^Y^-^iiy'^ -fw-^mx-i- s ^fe •, 

(c) ^m^;Iov^T(^S^^'^m^«Ai-5^fe ; 

(d) ^^cDstfE^cDfe^XfiSIR^WJ-rs^fe ; 

(e) N-i/y =ie/r^-^^^i^7n7feiSC)N-Tir5^yUi//u=i-y-$:^cD6{4<t:7ri— i 
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tSffl 4—15 (D\,^irtht^ 1 CHO ms^o 

17. CHO ^J3S^S^0-r S^7L^^mfi)c^^ J: ^ . ^^^^fe#ti«I^^f£tt:^^ 

m^(Dmm 4~i6 <7)v^-r:^^J^l^ i jgicufi^o cho mm. 
m^^M-t^. ft*(Dfsis 17 ffi«s<D CHO 

5. lf*<Z)taia 18 IES<^ CHO ^J3So 
20. If *<75^IS 1~19 6OV^-m70^ 1 ^t'l5«c(D CHO IfflflS^i^ifeJ-J^* 

22. CHO iB^S/i^s^-r N-iJ'- y =^ K^g-a-m-^MMM^ fc '^*^t:iw-r ^'^i^^j- 

V^/£V^^^CDflJ'^;6■i 20%J[^;!>±-efc S^M^il^o 

(a) GMD (GDP-mannose 4, 6-dehydratase) ; 

(b) Fx (GDP-keto-6-deoxymannose 3, 5-epimerase, 4-reductase) ; 

(c) GFPP (GDP-beta-L-fucose pyrophosphorylase)^ 
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25. GMD /ii^. &.T(D (a)^-^fci-i (b) Tfc ^ DNA 75^=1 — Ki" 5 M fiKX-fc -5 . ft 

(a) m^m^- 65 -e« $ 5 ht^^ DNA ; 

(b) ia^ij#-^ 65 X-m $ n 5 hts:^ DM t :^ h V h ^f^^-Cv^-r 
:/ y iJ'V X /6^o GMD Stt^^-r 5 ® fiS^ ^ — K-rS DNA„ 

26. i^T<75 (a), (b) RXJ^ (c) ^i-b?'.^ Sif ;5-^ilfm5Se®-efe5. 

fi3}to^H 24 \zmm(Dm^o 

(b) ia^ij#^7i -es^tL^T^ y^ia^IJ^^*5v^T. i&.±(dt^ ymt^^x^. m^. 

(c) ia^ij#-i-7i xm^ti^T^ymmmt s o%j^ji(75+e[^t4^^-rsT.5 y« 

27. Fx i^T<^ (a) -^fM (b) trfcS DNA 7)5=1— Ki-SMfiKT'feS. ft 

(a) 48 -cm $ tL^^mw.^u^ b ^te 5 DNA ; 

y X 75^0 Fx ^m-t^m&w^ =1 — K-r 2) dna, 

28. Fx i^T(D (a), (b) S:t>' (c) b Sf^^i^ bilfmSS fiMT-fc 5 ^ 

fi3}^<7)^a 24 f::|2ii<7:'*fflSao 

(a) lE^iJS:-^ 72 xm ^ ti^T^y ^ia^iJ;^^ ibts:^m&m; 

(c) fs^ijs-^ 72 xm^ri^T^y m^m tso %j^±(^+@i^tt^wi-5 r^y mm 

29. GFPP ;65. J^TO (a) ^fcfi (b) "Cfc^ DNA :^|5:3— Ki--5liaWT'fe6, 
ft 5ft<7)$ElS 24 {zuMcom^o 

(a) iE^iJ#-§- 51 xm ^fl^m&m.^U^ hfj:^ DNA ; 
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(b) m^m-^ 51 X-m^^^^m^^U^hts:^ dm t:^hV i^i^^i^hfjim^-C^^^ 

30. gfppt)^. ^T(d (a), (b) (c) d^b^^e^ll^^bSfmsseK-efes. 
ft 3|^(Df£IS 24 J::ia«cO«. 

(a) m^m-^ 73 ^ tL s T 5: y mmm:^^ hf^^m^W; 

(c) is^ij^-i- 73 xm ^ti^T^y mum tso % j^jkd^s i^t*^ w-r s r 5 y ^la 

32. a-1, 6-:73v'yUh^>'^:7^7— if75S. £>(.T<7) (a), (b) . (c)RXf(d)^^h 
ts:^m:^^hmi-£ti^ DNA /i^n— K-rSH&KtrfcS. ft*(^tBia31 t^lE«t(D^J3So 

(a) IH^IJS-^ 1 $ i^SiBM/^)^ b t'cC 5 DNA ; 

(b) lE^lJS 2 -^-^ $ 5 i^Sifi^lJ b 7^=^ -5 DNA ; 

(c) iS^iJ#^ 1 -e*$tt5itSia^iJ7i^p3 7i5 DNA i:^ h y h/i^{4^T'^N^ 

Ki-S DNA ; 

(d) iE^iJ»-§- 2 -e^$tL5i££iaM;5-p5 7te5 dna <t;^ h y ^v^ai> h/^^{4^-Cv^-r 

K-f-^ DNA„ 

33. a-l,6-:7=ii/yu h^:/^:7ai^— Je;^T(7) (a), (b) . (c) . (dK (e) 

(a) ga^ij^^ 23 xm $ 5 T 5: y ^is^ij/i- ^ ^ s e « ; 

(b) iE^iJS^24-e^$n5T5: y^ga^ij;^-^/^5S&® : ' 
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(d) ia^ij#^24 T'*$n5T^ yM^|J^cjov^T. i&.±(dt ^ ym:A^^x^. em. 

(e) ia^iJ#-§- 23 -e^ $ tL5 T 5 y ^iS^U <h s o %^_b<Dt@[iitt^Wi-s r 5 y ^la 

(f) ia^ij#^ 24 -e^^tL^sT^ y^ga^jcb s o%i^±(Dmm^^^-r^T ^ /m^i 

b ^te "9 . Ti^o a -1, 6-:7 v-yu h ^ v;^ :7 ^ — if ?2l't4^^-r 5 H SKo 

34. 3te^X^^6^;^ce^?i/5S. y.T(D (a), (b) . (c) ^t>' (d) ^^h^£^m-^^hm 
lt^(D^H 23~33 (DVN-rtL^a^ 1 3li-t2«i<7)SB^o 

(b) mmcDmi^^(D k^-^> h^^;!/7"^:7^i$?:^A-r^^ife ; 

(c) mmi:i-^\^^x(Dmmmm^mA-r^^m 

(d) ^*cDit{5^(7)^^xf«m^ffl]M-r5^^£c 

is,23_~34 (Di^^irn^^ 1 mi^mw:(omm. 

36. |f3}t(7)tEia 23—35 (7)V^-rtL7?l^ 1 3S{c:|E«c<^^BS^^\ TIEO (a)~(i) ^^htsl 

(a) ^-^-Y::^ — X^>A;^^-5PMm^S5l€CHO^BS ; 

(b) ^ h ? ^ cz — ^^fl^ift YB2/3HL. P2. Gil. 16Ag. 20 IfflSS ; 

(c) -7 ^ 5: u — e^Sa^ NSO ; 

(d) ;^ 5: D sP2/o-Agi4 J^jia ; 

(e) v^y T:/^^A;:^^— Wfli#fl^S5i5BHK#fBfla ; 

(f) in-i^^M^-r^y^^yV K— ^» ; 

(g) t h Sik?^^J3a»-t-^/w<^j|S ; 

(h) m^^^^mm 
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(i) ^m^mmo 

37. If *(7)iEia 23-36 cov^Ti^;6M ^Sl^lE^c^^JISt::, ^f$:5>^Sr K-TSit 

~ 42. mrt^^ ^ K GDP-:7 =i~:^(D^m^m-^-r^mm(om^^fcii n-^' 

43. 1/;^^ KGDP-7=' — ;^(^'g^fi}c(:iM^-r^^^(^me^^fcf±N- 

(a) GMD (GDP-mannose 4, 6-dehydratase) ; . 

(b) Fx (GDP-keto-6^deoxymannose 3, 5-epimerase, 4-reductase) ; 

(c) GFPP (GDP-beta-L-fucose pyrophosphorylase) „ 

45. GMD 1)^^ ^T<75 (a) ^fcft (b) T'fcS DNA ^^=i— K-t-^MfiKX-^S. ft 

(a) ia^ij#-^ 65 T'* $ tL5*aSi£^iJ:^^ ^ 5 DNA ; 

(b) 65 DNA <h>^> y vv^o.:/ h T'.e^^T'^^-r 

-f^) ^-rXL. 75^o GMD?&t4^^i-^SeK^=^— K-rS D.NAo 
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46. FxTb^K ^T(D (a) (b) T'fc DNA = — K-f-?)® 6aTrfc5 . If^ 

(a) m^m-^ 48 -cm $ n ^ ^^m^u^ h^j:^ dna ; 

(b) iE^iJS-^ 48 T'«$tv5:^SiH^iJ;5^p3 7'^5 DNA t h V Vfi:m<^X-^^^ 

iJ'Vxu. TS^oExf^itt^w-rsges^^i- K-rs dna„ 

47. ' GFPP ^^(D (a) (b) -^feS DNA n — Ki" 5 ^ SK-Cfc S . 
If ^(^^iS 44 t^fSgjfD^flS., 

(a) m^m^- 5 1 $ 6 4l:£ia^iJ ^ b ''^C S dna ; 

(b) la^iJS-^ 51 X'm^fh^mM&U^h-^i:^ dna ir>^ h y >'v'^>- b^'cC^f^^-CvN^ 

:/yy-rxL. ;^)^o GFPP fs+4^w-rs s fiK^ =1 - K-r 6 DNA. 

48. N-ry K^g-^^I^MTCTl^iSfD H-T^^^l-^ /l^^-^ ^XD 6 {i(^:7n — 

49. a-l,6-:7riv'/^h^:/^:7 3^^— if7)S, J£AT<^ (a), (b) , (c) ^t>' (d) f)^ 
h-^i:^^t^hm\-tfhh DNA K-r^^eST-fcS. If 3j^(DfQlS 48 JdfStcCO h 7 

(a) iE^IJ#-^ 1 Xm^fX^^^mm^U^hfl:^ DNA ; 

(b) gfi^ij#^- 2 $ tL S i^Sia^lJ hfJi^ DNA ; 

(c) iS^(J#^ l i?^^tL6J^Sia^iJy6^p3/£^ DNA i:;^ h y ^'v^^^ h 

y iJ'VXL. ^^o a-1, 6-7 =1 i/yi/ h7>'^:7 3i^— if^g^t^^Wi'S^SK^^i— K 
DNA ; 

(d) gS^iJS^2 -eS^tL^^Sia^ijTS^PjT^^^S DNA t^V^) ^v^^^- H/^^f4^T-/^'f7' 
DNAo 

50. h^>;^v^^-:yi^^t M)b#J75"^. i> v-. t^yv^. i'^. ry^^ -^^ 
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51. ft^cDfaffl 42—50 cOV^-rn^OM JltCl5^<D h^V^^i/^—^y^^^t hKj^fc- 

52. in:fls:^^c9^ igG -efes, ff^cT^^IS 51 t:iis«c(^:d-feo 

^(D^IS 51 52 t^tfi^o;^^, 

54. lf3t^c^^H 51—53 ^DV^-ftb^^lJS^3:tfi^cD;^fe^ffiV^Tt^it^t^S^ iitl^m 

55. |«C0f£lS 21. 22, 41 ^7tf± 54 ^^V^-m/i^ 1 ^t-l5«c(7)^#:|§.^!5c#5^#?)& 

57. JeAT<D(a). (b). (c). (d). (e). (f ) . (g) . (h) . (i) :^XJ^(j) :6^hts: ^m:^^ 

(b) iB^lJ#-^71 -C«$n5T^ y^ia^IJ^;l*5V^T. l iiA±<7)T ^ /^^i^^^^. 

#A*5 J: tK/^ fif^an ^titcT^ y ^IB^iJtS^ ^ 19 . d^o gmd mi^ ^ ^-T -5 M & 

(c) 72x-m^ti^T ^ / m^im^ hfji^mmm-. 
m ; 
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nAi^xuy^fznmu^nt^T^ ymm^u^hts:^. gfpp m'^^^-t^m.u 
(g) m^m^ 23 $ n 5 T ^ y mu^u^ hfa^mnv.; 

(i) iE^iJ#-§- 24 ^ tL5 T 5 y M^iJ^a^ P3 5 g ; 

.(j) um^^2Ax-^-^fh^T^yfm^m\zi6\^x^ i^^(DT^ymt^^x^. m.^. 

mxi^ i t>V:^ fi{^;!]n $ tL/c T ^ y mM^ii^ h^i:^ . a -l, 6- :7 =r v^/i^ h ^ ^ 
;^ :7 ^ -if ^ ^i- ;5 M 6 

58. If *CD^IS 57 f2«S(Z)MfiK^='— K-rS DNA„ 
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SEQUENCE LISTING 

<110> KYOWA HAKKO KOGYO CO. , LTD. 

<120> ANTIBODY COMPOSITION-PRODUCING CELL 

<130> P-38524 

<150> JP. 2000-308526 
<151> 2000-10-06 

<160> 73 

<170> Patentin Ver. 2. 1 

<210> 1 
<211> 2008 
<212> DNA 

<213> Cricetulus griseus 
<400> 1 

aacagaaact tattttcctg tgtggctaac tagaaccaga gtacaatgtt tccaattctt 60 
tgagctccga gaagacagaa gggagttgaa actctgaaaa tgcgggcatg gactggttcc 120 
tggcgttgga ttatgctcat tctttttgcc tgggggacct tattgtttta tataggtggt 180 
catttggttc gagataatga ccaccctgac cattctagca gagaactctc caagattctt 240 
gcaaagctgg agcgcttaaa acaacaaaat gaagacttga ggagaatggc tgagtctctc 300 
cgaataccag aaggccctat tgatcagggg acagctacag gaagagtccg tgttttagaa 360 
gaacagcttg ttaaggccaa agaacagatt gaaaattaca agaaacaagc taggaatgat 420 
ctgggaaagg atcatgaaat cttaaggagg aggattgaaa atggagctaa agagctctgg 480 
ttttttctac aaagtgaatt gaagaaatta aagaaattag aaggaaacga actccaaaga 540 
catgcagatg aaattctttt ggatttagga catcatgaaa ggtctatcat gacagatcta 600 
tactacctca gtcaaacaga tggagcaggt gagtggcggg aaaaagaagc caaagatctg 660 
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acagagctgg tccagcggag aataacatat 
agaaagctgg tatgtaatat caacaaaggc 
gtttactgct tcatgattgc ttatggcacc 
tggcgctatg ctactggagg atgggagact 
gacaggtctg gcctctccac tggacactgg 
gtggtcgagc tccccattgt agacagcctc 
gtaccagaag accttgcaga tcgactcctg 
gtatcccagt ttgtcaaata cttgatccgt 
gaaaccacca agaagcttgg cttcaaacat 
gacaaagtgg gaacagaagc agccttccat 
gaacattttc agcttctcga acgcagaatg 
actgatgacc cttctttgtt aaaggaggca 
agtgataact ctatttcttg gtcagctgga 
cggggcgtga tcctggatat acactttctc 
tcatcccagg tctgtagggt tgcttatgaa 
gcaaacttcc attctttaga tgacatctac 
attgcagttt atcctcacca acctcgaact 
atcattggtg tggctggaaa ccattggaat 
ggaaaaacag gcctgtaccc ttcctacaaa 
cctacatatc ctgaagctga aaaatagaga 
gttcagacca tctcagccaa gcagaagacc 
gctccgcacc aagagcaagt gggaaccctc 



ctgcagaatc ccaaggactg cagcaaagcc 720 
tgtggctatg gatgtcaact ccatcatgtg 780 
cagcgaacac tcatcttgga atctcagaat 840 
gtgtttagac ctgtaagtga gacatgcaca 900 
tcaggtgaag tgaaggacaa aaatgttcaa 960 
catcctcgtc ctccttactt acccttggct 1020 
agagtccatg gtgatcctgc agtgtggtgg 1080 
ccacaacctt ggctggaaag ggaaatagaa 1140 
ccagttattg gagtccatgt cagacgcact 1200 
cccattgagg aatacatggt acacgttgaa 1260 
aaagtggata aaaaaagagt gtatctggcc 1320 
aagacaaagt actccaatta tgaatttatt 1380 
ctacacaacc gatacacaga aaattcactt 1440 
tcccaggctg acttccttgt gtgtactttt 1500 
atcatgcaaa cactgcatcc tgatgcctct 1560 
tattttggag gccaaaatgc ccacaaccag 1620 
aaagaggaaa tccccatgga acctggagat 1680 
ggttactcta aaggtgtcaa cagaaaacta 1740 
gtccgagaga agatagaaac agtcaaatac 1800 
tggagtgtaa gagattaaca acagaattta 1860 
cagactaaca tatggttcat tgacagacat 1920 
agatgctgca ctggtggaac gcctctttgt 1980 
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gaagggctgc tgtgccctca agcccatg 



2008 



<210> 2 
<211> 1728 
<212> DNA 

<213> Mus musculus 
<400> 2 

atgcgggcat ggactggttc ctggcgttgg 
ttgttatttt atataggtgg tcatttggtt 
agagaactct ccaagattct tgcaaagctt 
aggcgaatgg ctgagtctct ccgaatacca 
ggaagagtcc gtgttttaga agaacagctt 
aagaaacaag ctagaaatgg tctggggaag 

c 

aatggagcta aagagctctg gttttttcta 
gaaggaaatg aactccaaag acatgcagat 
aggtctatca tgacagatct atactacctc 
gaaaaagagg ccaaagatct gacagagctg 
cctaaggact gcagcaaagc caggaagctg 
ggttgtcaac tccatcacgt ggtctactgt 
ctcatcttgg aatctcagaa ttggcgctat 
cctgtaagtg agacatgtac agacagatct 
gtaaatgaca aaaacattca agtggtcgag 
cctccttact taccactggc tgttccagaa 
ggtgaccctg cagtgtggtg ggtgtcccag 



attatgctca ttctttttgc ctgggggacc 60 
cgagataatg accaccctga tcactccagc 120 
gaacgcttaa aacagcaaaa tgaagacttg 180 
gaaggcccca ttgaccaggg gacagctaca 240 
gttaaggcca aagaacagat. tgaaaattac 300 
gatcatgaaa tcttaagaag gaggattgaa 360 
caaagcgaac tgaagaaatt aaagcattta 420 
gaaattcttt tggatttagg acaccatgaa 480 
agtcaaacag atggagcagg ggattggcgt 540 
gtccagcgga gaataacata tctccagaat 600 
gtgtgtaaca tcaataaagg ctgtggctat 660 
ttcatgattg cttatggcac ccagcgaaca 720 
gctactggtg gatgggagac tgtgtttaga 780 
ggcctctcca ctggacactg gtcaggtgaa 840 
ctccccattg tagacagcct ccatcctcgg 900 
gaccttgcag accgactcct aagagtccat 960 
tttgtcaaat acttgattcg tccacaacct 1020 
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tggctggaaa aggaaataga agaagccacc 
ggagtccatg tcagacgcac agacaaagtg 
gagtacatgg tacacgttga agaacatttt 
aaaaaaagag tatatctggc tactgatgat 
tactccaatt atgaatttat tagtgataac 
cggtacacag aaaattcact tcggggtgtg 
gactttctag tgtgtacttt ttcatcccag 
accctgcatc ctgatgcctc tgcgaacttc 
ggccaaaatg cccacaatca gattgctgtt 
attccaatgg aacctggaga tatcattggt 
aaaggtatca acagaaaact tggaaaaaca 
aagatagaaa cagtcaagta tcccacatat 

<210> 3 
<211> 9196 
<212> DNA 

<213> Cricetulus griseus 
<400> 3 

tctagaccag gctggtctcg aactcacaga 
ggattaaagg tgtgcaccac caccgcccgg 
atttacatta taattgtaag taaaaatttt 
attattcttt tttgaaagtt ttgttgtcca 
ttttgtctat gtatttgcat atatatctat 
ggtatgtaat agcttcaaca tgtggtatga 



aagaagcttg gcttcaaaca tccagttatt 1080 
ggaacagaag cagccttcca ccccatcgag 1140 
cagcttctcg cacgcagaat gcaagtggat 1200 
cctactttgt taaaggaggc aaagacaaag 1260 
tctatttctt ggtcagctgg actacacaat 1320 
atcctggata tacactttct ctcacaggct 1380 
gtctgtcggg ttgcttatga aatcatgcaa 1440 
cattctttgg atgacatcta ctattttgga 1500 
tatcctcaca aacctcgaac tgaagaggaa 1560 
gtggctggaa accattggga tggttattct 1620 
ggcttatatc cctcctacaa agtccgagag 1680 
cctgaagctg aaaaatag 1728 



gaaccacctg cctctgccac ctgagtgctg 60 
cgtaaaatca tatttttgaa tattgtgata 120 
cagcctattt tgttatacat ttttgcgtaa 180 
taatagtcta gggaaacata aagttataat 240 
ttaatctcct aatgtccagg aaataaatag 300 
tagaattttt cagtgctata taagttgtta 360 
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cagcaaagtg ttattaattc atatgtccat 
atccttaagc tgccagaact agaattttat 
ctttctatat atgtggaaag gtaggcctca 
ggtccaagaa tggagttatg taaggggaat 
gatgagtctt gtgaccttag tttctttaaa 
ttcctcccag gtggatagga gtgagtttat 
tacttgtttc tatgtcttta tagaaaaaca 
atgattttat acttgtgtga ctcttaactc 
aaagttggct attgtatgag acttcagccc 
cccaccacct ccagagtggt aaacaacttg 
aatgatagat ggggatatca gatttatagg 
cagtagagtt taacaacaac aaaaagtata 
agtagacaag acattaaata ttccttggga 
atagtcagtg agtatacccc tcccccattc 
gtttctggta cattcttttg tagagaattt 
caataaaaat taaggttcag taatagaaaa 
cagcttttct atttaatctc ttaatgataa 
tagccttgta tatgtaaatg ttttaaccaa 
tctataatat atgacttttc ttccatagct 
tttcatatat gttctttgtg ggaggagata 
tgattgagaa atggcaaaca aaacacataa 



atttcaattt tttatgaatt attaaattga 420 
tttaatcagg aagccccaaa tctgttcatt 480 
ctaactgatt cttcacctgt tttagaacat 540 
tacaagtgtg agaaaactcc tagaaaacaa 600 
aacacaaaat tcttggaatg tgttttcatg 660 
ttcagattat ttattacaac tggctgttgt 720 
tatttttttt gccacatgca gcttgtcctt 780 
tcagagtata aattgtctga tgctatgaat 840 
acttcaatta ttggcttcat tctctcagat 900 
aaccattaaa cagactttag tctttatttg 960 
cacagggttt tgagaaaggg agaaggtaaa 1020 
ctttgtaaac gtaaaactat ttattaaagt 1080 
ttagtgcttt ttgaattttg ctttcaaata 1140 
tatattttag cagaaatcag aataaatggt 1200 
attttctttg ggtttttgtg catttaaagt 1260 
aaaactctga tttttggaat cccctttctt 1320 
tttaatttgt ggccatgtgg tcaaagtata 1380 
cctgccttta cagtaactat ataattttat 1440 
ttagagttgc ccagtcactt taagttacat 1500 
attttatttc taagagaatc ctaagcatac 1560 
ttaaagctga taaagaacga acatttggag 1620 
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tttaaaatac atagccaccc taagggttta actgttgtta gccttctttt ggaattttta 1680 
ttagttcata tagaaaaatg gattttatcg tgacatttcc atatatgtat ataatatatt 1740 
tacatcatat ccacctgtaa ttattagtgt ttttaaatat atttgaaaaa ataatggtct 1800 
ggtttgatcc atttgaacct tttgatgttt ggtgtggttg ccaattggtt gatggttatg 1860 
ataacctttg cttctctaag gttcaagtca gtttgagaat atgtcctcta aaaatgacag 1920 
gttgcaagtt aagtagtgag atgacagcga gatggagtga tgagaatttg tagaaatgaa 1980 
ttcacttata ctgagaactt gttttgcttt tagataatga acatattagc ctgaagtaca 2040 
tagccgaatt gattaattat tcaaagatat aatcttttaa tccctataaa agaggtatta 2100 
cacaacaatt caagaaagat agaattagac ttccagtatt ggagtgaacc atttgttatc 2160 
aggtagaacc ctaacgtgtg tggttgactt aaagtgttta ctttttacct gatactgggt 2220 
agctaattgt ctttcagcct cctggccaaa gataccatga aagtcaactt acgttgtatt 2280 
ctatatctca aacaactcag ggtgtttctt actctttcca cagcatgtag agcccaggaa 2340 
gcacaggaca agaaagctgc ctccttgtat caccaggaag atctttttgt aagagtcatc 2400 
acagtatacc agagagacta' attttgtctg aagcatcatg tgttgaaaca acagaaactt 2460 
attttcctgt gtggctaact agaaccagag tacaatgttt ccaattcttt gagctccgag 2520 
aagacagaag ggagttgaaa ctctgaaaat gcgggcatgg actggttcct ggcgttggat 2580 
tatgctcatt ctttttgcct gggggacctt attgttttat ataggtggtc atttggttcg 2640 
agataatgac caccctgacc attctagcag agaactctcc aagattcttg caaagctgga 2700 
gcgcttaaaa caacaaaatg aagacttgag gagaatggct gagtctctcc ggtaggtttg 2760 
aaatactcaa ggatttgatg aaatactgtg cttgaccttt aggtataggg tctcagtctg 2820 
ctgttgaaaa atataatttc tacaaaccgt ctttgtaaaa ttttaagtat tgtagcagac 2880 
tttttaaaag tcagtgatac atctatatag tcaatatagg tttacatagt tgcaatctta 2940 
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ttttgcatat gaatcagtat atagaagcag tggcatttat atgcttatgt tgcatttaca 3000 
attatgttta gacgaacaca aactttatgt gatttggatt agtgctcatt aaattttttt 3060 
attctatgga ctacaacaga gacataaatt ttgaaaggct tagttactct taaattctta 3120 
tgatgaaaag caaaaattca ttgttaaata gaacagtgca tccggaatgt gggtaattat 3180 
tgccatattt ctagtctact aaaaattgtg gcataactgt tcaaagtcat cagttgtttg 3240 
gaaagccaaa gtctgattta aatggaaaac ataaacaatg atatctattt ctagatacct 3300 
ttaacttgca gttactgagt ttacaagttg tctgacaact ttggattctc ttacttcata 3360 
tctaagaatg atcatgtgta cagtgcttac tgtcacttta aaaaactgca gggctagaca 3420 
tgcagatatg aagactttga cattagatgt ggtaattggc actaccagca agtggtatta 3480 
agatacagct gaatatatta ctttttgagg aacataattc atgaatggaa agtggagcat 3540 
tagagaggat gccttctggc tctcccacac cactgtttgc atccattgca tttcacactg 3600 
cttttagaac tcagatgttt catatggtat attgtgtaac tcaccatcag ttttatcttt 3660 
aaatgtctat ggatgataat gttgtatgtt aacactttta caaaaacaaa tgaagccata 3720 
tcctcggtgt gagttgtgat ggtggtaatt gtcacaatag gattattcag caaggaacta 3780 
agtcagggac aagaagtggg cgatactttg ttggattaaa tcattttact ggaagttcat 3840. 
cagggagggt tatgaaagtt gtggtctttg aactgaaatt atatgtgatt cattattctt 3900 
gatttaggcc ttgctaatag taactatcat ttattgggaa tttgtcatat gtgccaattt 3960 
gtcatgggcc agacagcgtg ttttactgaa tttctagata tctttatgag attctagtac 4020 
tgttttcagc cattttacag atgaagaatc ttaaaaaatg ttaaataatt tagtttgccc 4080 
aagattatac gttaacaaat ggtagaacct tctttgaatt ctggcagtat ggctacacag 4140 
tccgaactct tatcttccta agctgaaaac agaaaaagca atgacccaga aaattttatt 4200 
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taaaagtctc aggagagact tcccatcctg agaagatctc ttttcccttt tataatttag .4260 

gctcctgaat aatcactgaa ttttctccat gttccatcta tagtactgtt atttctgttt 4320 

tccttttttc ttaccacaaa gtatcttgtt tttgctgtat gaaagaaaat gtgttattgt 4380 

aatgtgaaat tctctgtccc tgcagggtcc cacatccgcc tcaatcccaa ataaacacac 4440 

agaggctgta ttaattatga aactgttggt cagttggcta gggcttctta ttggctagct 4500 

ctgtcttaat tattaaacca taactactat tgtaagtatt tccatgtggt cttatcttac 4560 

caaggaaagg gtccagggac ctcttactcc tctggcgtgt tggcagtgaa gaggagagag 4620 

cgatttccta tttgtctctg cttattttct gattctgctc agctatgtca cttcctgcct 4680 

ggccaatcag ccaatcagtg ttttattcat tagccaataa aagaaacatt tacacagaag 4740 

gacttccccc atcatgttat ttgtatgagt tcttcagaaa atcatagtat cttttaatac 4800 

taatttttat aaaaaattaa ttgtattgaa aattatgtgt atatgtgtct gtgtgtcgat 4860 

ttgtgctcat aagtagcatg gagtgcagaa gagggaatca gatctttttt taagggacaa 4920 

agagtttatt cagattacat tttaaggtga taatgtatga ttgcaaggtt atcaacatgg 4980 

cagaaatgtg aagaagctgg tcacattaca tccagagtca agagtagaga gcaatgaatt 5040 

gatgcatgca ttcctgtgct cagctcactt ttcctggagc tgagctgatt gtaagccatc 5100 

tgatgtcttt gctgggaact aactcaaagg caagttcaaa acctgttctt aagtataagc 5160 

catctctcca gtccctcata tggtctctta agacactttc tttatattct tgtacataga 5220 

aattgaattc ctaacaactg cattcaaatt acaaaatagt ttttaaaagc tgatataata 5280 

aatgtaaata caatctagaa catttttata aataagcata ttaactcagt aaaaataaat 5340 

gcatggttat tttccttcat tagggaagta tgtctcccca ggctgttctc tagattctac 5400 

tagtaatgct gtttgtacac catccacagg ggttttattt taaagctaag acatgaatga 5460 

tggacatgct tgttagcatt tagacttttt tccttactat aattgagcta gtatttttgt 5520 
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gctcagtttg atatctgtta attcagataa 
aggcatataa attgaagttg gaaaacaaaa 
caataatttt caaaagcagt tacccaactt 
gtgataaatt tagacaaaga aatagcacat 
tttcaaattt aggctagttc actagttgtg 
tcttggttag ggaatccagg atgatttacg 
tttcttctct atctaggtag ctagcacaag 
aggtatatat ttctatattc tgtatttttt 
ttgatttcta ctgttagttt gatacttact 
tgttctaaga tttcttagca agttcatatc 
atagactgaa tgccccttat ttgaaatgct 
ttttttaata tttccatcaa gtttaccagc 
gaaatgcttt gaaatctgaa acttttagag 
ttctatattt tttgacaatg tcaacctttc 
atttttttgt ttgatctgtt atattttgat 
tgaatgttgt gctgttactt atctttatta 
attatattct gtattatttt agtttgaatt 
tggtgaatgc ttaagaaaaa cgtgtggtct 
gttgtttgtt aggtagttga ttatgctggt 
atatttagat gcttgttttg ttgtctaaga 
ctggtttttc cattcatctc ttcaagctgt 



atgtaatagt aggtaatttc tttgtgataa 5580 
gcctgaaatg acagttttta agattcagaa 5640 
tccaaataca atctgcagtt ttcttgatat 5700 
tttaaaatag ctatttactc ttgatttttt 5760 
tgtaaggtta tggctgcaaa catctttgac 5820 
tgtttggcca aaatcttgtt ccattctggg 5880 
ttaaaggtgt ggtagtattg gaaggctctc 5940 
tcctctgtca tatatttgct ttctgtttta 6000 
ttcttacact ttctttggga tttattttgc 6060 
actgatttta acagttgctt cttttgtaat 6120 
tgggatcaga aactcagatt tgaacttttc 6180 
tgaatgtcct gatccaagaa tatgaaatct 6240 
tgataaagct tccctttaaa ttaatttgtg 6300 
attgttatcc aatgagtgaa catattttca 6360 
ctgaccatat ttataaaatt ttatttaatt 6420 
ttatttttgc ttattttcta gccaaatgaa 6480 
ttactttgtg gcttagtaac tgccttttgt 6540 
actgatattg gttctaatct tatatagcat 6600 
cagattgtct tgagtttatg caaatgtaaa 6660 
acaaagtatg cttgctgtct cctatcggtt 6720 
tttgtgtgtt gaatactaac tccgtactat 6780 
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cttgttttct gtgaattaac cccttttcaa aggtttcttt . tctttttttt tttaagggac 6840 

aacaagttta ttcagattac attttaagct gataatgtat gattgcaagg ttatcaacat 6900 

ggcagaaatg tgaagaagct aggcacatta catccacatg gagtcaagag cagagagcag 6960 

tgaattaatg catgcattcc tgtggtcagc tcacttttcc tattcttaga tagtctagga 7020 

tcataaacct ggggaatagt gctaccacaa tgggcatatc cacttacttc agttcatgca 7080 

atcaaccaag gcacatccac aggaaaaact gatttagaca acctctcatt gagactcttc 7140 

ccagatgatt agactgtgtc aagttgacaa ttaaaactat cacacctgaa gccatcacta 7200 

gtaaatataa tgaaaatgtt gattatcacc ataattcatc tgtatccctt tgttattgta 7260 

gattttgtga agttcctatt caagtccctg ttccttcctt aaaaacctgt tttttagtta 7320 

aataggtttt ttagtgttcc tgtctgtaaa tactttttta aagttagata ttattttcaa 7380 

gtatgttctc ccagtctttg gcttgtattt tcatcccttc aatacatata tttttgtaat 7440 

ttattttttt tatttaaatt agaaacaaag ctgcttttac atgtcagtct cagttccctc 7500 

tccctcccct cctcccctgc tccccaccta agccccaatt ccaactcctt tcttctcccc . 7560 

aggaagggtg aggccctcca tgggggaaat cttcaatgtc tgtcatatca tttggagcag 7620 

ggcctagacc ctccccagtg tgtctaggct gagagagtat ccctctatgt ggagagggct 7680 

cccaaagttc atttgtgtac taggggtaaa tactgatcca ctatcagtgg ccccatagat 7740 

tgtccggacc tccaaactga cttcctcctt cagggagtct ggaacagttc tatgctggtt 7800 

tcccagatat cagtctgggg tccatgagca accccttgtt caggtcagtt gtttctgtag 7860 

gtttccccag cccggtcttg acccctttgc tcatcacttc tccctctctg caactggatt 7920 

ccagagttca gctcagtgtt tagctgtggg tgtctgcatc tgcttccatc agctactgga 7980 

tgagggctct aggatggcat ataaggtagt catcagtctc attatcagag aagggctttt 8040 

aaggtagcct cttgattatt gcttagattg ttagttgggg tcaaccttgt aggtctctgg 8100 
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acagtgacag aattctcttt aaacctataa tggctccctc tgtggtggta tcccttttct 8160 
tgctctcatc cgttcctccc ctgactagat cttcctgctc cctcatgtcc tcctctcccc 8220 
tccccttctc cccttctctt tcttctaact ccctctcccc tccacccacg atccccatta 8280 
gcttatgaga tcttgtcctt attttagcaa aacctttttg gctataaaat taattaattt 8340 
aatatgctta tatcaggttt attttggcta gtatttgtat gtgtttggtt agtgttttta 8400 
accttaattg acatgtatcc ttatatttag acacagattt aaatatttga agtttttttt 8460 
tttttttttt ttaaagattt* atttattttt tatgtcttct gcctgcatgc cagaagaggg 8520 
caccagatct cattcaaggt ggttgtgagc caccatgtgg ttgctgggaa ttgaactcag 8580 
gacctctgga agaacagtca gtgctcttaa ccgctgagcc atctctccag cccctgaagt 8640 
gtttctttta aagaggatag cagtgcatca tttttccctt tgaccaatga ctcctacctt 8700 
actgaattgt tttagccatt tatatgtaat gctgttacca ggtttacatt ttcttttatc 8760 
ttgctaaatt tcttccctgt ttgtctcatc tcttattttt gtctgttgga ttatataggc 8820 
ttttattttt ctgtttttac agtaagttat atcaaattaa aattatttta tggaatgggt 8880 
gtgttgacta catgtatgtc tgtgcaccat gtgctgacct ggtcttggcc agaagaaggt 8940 
gtcatattct ctgaaactgg tattgtggat gttacgaact gccatagggt gctaggaatc 9000 
aaaccccagc tcctctggaa aagcagccac tgctctgagc cactgagtcc tctcttcaag 9060 
caggtgatgc caacttttaa tggttaccag tggataagag tgcttgtatc tctagcaccc 9120 
atgaaaattt atgcattgct atatgggctt gtcacttcag cattgtgtga cagagacagg 9180 
aggatcccaa gagctc 9196 



<210> 4 
<211> 25 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 4 

actcatcttg gaatctcaga attgg 

^<210> 5 

\211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 

<400> 5 

cttgaccgtt tctatcttct ctcg 

<210> 6 
<211> 979 
<212> DNA 

<213> Cricetulus griseus 
<400> 6 ' 

actcatcttg gaatctcaga "attggcgcta 

acctgtaagt gagacatgca cagacaggtc 

agtgaaggac aaaaatgttc aagtggtcga 

tcctccttac ttacccttgg ctgtaccaga 

tggtgatcct gcagtgtggt gggtatccca 

ttggctggaa agggaaatag aagaaaccac 

tggagtccat gtcagacgca ctgacaaagt 

ggaatacatg gtacacgttg aagaacattt 



Sequense: Synthetic DNA 

25 



Sequense: Synthetic DNA 

24 



tgctactgga ggatgggaga ctgtgtttag 60 
tggcctctcc actggacact ggtcaggtga 120 
gctccccatt gtagacagcc tccatcctcg 180 
agaccttgca gatcgactcc tgagagtcca 240 
gtttgtcaaa tacttgatcc gtccacaacc 300 
caagaagctt ggcttcaaac atccagttat 360 
gggaacagaa gcagccttcc atcccattga 420 
tcagcttctc gaacgcagaa tgaaagtgga 480 
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taaaaaaaga gtgtatctgg ccactgatga cccttctttg ttaaaggagg caaagacaaa 540 
gtactccaat tatgaattta ttagtgataa ctctatttct tggtcagctg gactacacaa 600 
ccgatacaca gaaaattcac ttcggggcgt gatcctggat atacactttc tctcccaggc 660 
tgacttcctt gtgtgtactt tttcatccca ggtctgtagg gttgcttatg aaatcatgca 720 
aacactgcat cctgatgcct ctgcaaactt ccattcttta gatgacatct actattttgg 780 
aggccaaaat gcccacaacc agattgcagt ttatcctcac caacctcgaa ctaaagagga 840 
aatccccatg gaacctggag atatcattgg tgtggctgga aaccattgga atggttactc 900 
taaaggtgtc aacagaaaac taggaaaaac aggcctgtac ccttcctaca aagtccgaga 960 
gaagatagaa acggtcaag _ 979 

<210> 7 
<211> 979 
<212> DNA 

<213> Rattus norvegicus 
<400> 7 

actcatcttg gaatctcaga attggcgcta tgctactggt ggatgggaga ctgtgtttag 60 
acctgtaagt gagacatgca cagacagatc tggcctctcc actggacact ggtcaggtga 120 
agtgaatgac aaaaatattc aagtggtgga gctccccatt gtagacagcc ttcatcctcg 180 
gcctccttac ttaccactgg ctgttccaga agaccttgca gatcgactcg taagagtcca 240 
tggtgatcct gcagtgtggt gggtgtccca gttcgtcaaa tatttgattc gtccacaacc 300 
ttggctagaa aaggaaatag aagaagccac caagaagctt ggcttcaaac atccagtcat 360 
"tggagtccat gtcagacgca cagacaaagt gggaacagag gcagccttcc atcccatcga 420 
agagtacatg gtacatgttg aagaacattt tcagcttctc gcacgcagaa tgcaagtgga 480 
taaaaaaaga gtatatctgg ctaccgatga ccctgctttg ttaaaggagg caaagacaaa 540 
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gtactccaat tatgaattta ttagtgataa ctctatttct tggtcagctg gactacacaa 600 
tcggtacaca. gaaaattcac . ttcggggcgt gatcctggat atacactttc tctctcaggc 660 
tgacttccta gtgtgtactt tttcatccca ggtctgtcgg gttgcttatg aaatcatgca 720 
aaccctgcat cctgatgcct ctgcaaactt ccactcttta gatgacatct actattttgg 780 
aggccaaaat gcccacaacc agattgccgt ttatcctcac aaacctcgaa ctgatgagga 840 
aattccaatg gaacctggag atatcattgg tgtggctgga aaccattggg atggttattc 900, 
taaaggtgtc aacagaaaac ttggaaaaac aggcttatat ccctcctaca aagtccgaga 960 
gaagatagaa acggtcaag 979 



<210> 8 r 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense: Synthetic DNA 
<400> 8 

aagtataagc ttacatggat gacgatatcg ctgcgctcgt 40 

<210> 9 - 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> ^ 

<223> Description of Artificial Sequense: Synthetic DNA 
<400> 9 

atttaactgc aggaagcatt tgcggtggac gatggagggg 40 

<210> 10 
<211> 40 
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<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequense- Synthetic DNA 
<400> 10 

atttaaggta ccgaagcatt tgcggtgcac gatggagggg 40 

<210> 11 
<211> 23 

<212> DNA . . 
<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequense: Synthetic DNA 
<400> 11 

ctccaattat gaatttatta gtg 23 



<210> 12 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense: Synthetic DNA 
<400> 12 

ggatgtttga agccaagctt cttgg 25 



<210> 13 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense: Synthetic DNA 
<400> 13 
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gtccatggtg atcctgcagt gtgg 



24 



<210> 14 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense^ Synthetic DNA 
<400> 14 

caccaatgat atctccaggt tec 23 



<210> 15 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense: Synthetic DNA 
<400> 15 . 

gatatcgctg cgctcgttgt cgac 24 



<210> 16 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense: Synthetic DNA 
<400> 16 

caggaaggaa ggctggaaaa gage 24 



<210> 17 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequense: Synthetic DNA 
<400> 17 

gatatcgctg cgctcgtcgt cgac 24 



<210> 18 

<211> 24 . 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense: Synthetic DNA 
<400> 18 

caggaaggaa ggctggaaga gage 24 



<210> 19 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense: Synthetic DNA 
<400> 19 

atgcgggcat ggactggttc ctgg ■ 24 



<210> 20 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense: Synthetic DNA 
<400> 20 

ctatttttca gcttcaggat atgtggg 27 
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<210> 21 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense: Synthetic DNA 
<400> 21 

gtctgaagca ttatgtgttg aagc 

<210> 22 . 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense: Synthetic DNA 

<400> 22 , 
gtgagtacat tcattgtact gtg 

<210> 23 
<211> 575 
<212> PRT 

<213> Cricetulus griseus 
<400> 23 

Met Arg Ala Trp Thr Gly Ser Trp Arg Trp lie Met Leu lie Leu Phe 
1 5 10 ,15 

Ala Trp Gly Thr Leu Leu Phe Tyr lie Gly Gly His Leu Val Arg Asp 
20 25 30 

Asn Asp His Pro Asp His Ser Ser Arg Glu Leu Ser Lys lie Leu Ala 
35 40 45 

Lys Leu Glu Arg Leu Lys Gin Gin Asn Glu Asp Leu Arg Arg Met Ala 
50 55 60 

Glu Ser Leu Arg He Pro Glu Gly Pro He Asp Gin Gly Thr Ala Thr 
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65 



70 



75 



80 



Gly Arg Val Arg Val Leu Glu Glu Gin Leu Val Lys Ala Lys Glu Gin 
85 90 95 

lie Glu Asn Tyr Lys Lys Gin Ala Arg Asn Asp Leu Gly Lys Asp His 
100 ' 105 110 

Glu lie Leu Arg Arg Arg lie Glu Asn Gly Ala Lys Glu Leu Trp Phe 
115 120 125 

Phe Leu Gin Ser Glu Leu Lys Lys Leu Lys Lys Leu Glu Gly Asn Glu 
130 135 140 

Leu Gin Arg His Ala Asp Glu lie Leu Leu Asp Leu Gly His His Glu 
145 150 155 160 

Arg Ser lie Met Thr Asp Leu Tyr Tyr Leu Ser Gin Thr Asp Gly Ala 
165 170 175 

Gly Glu Trp Arg Glu Lys Glu Ala Lys Asp Leu Thr Glu Leu Val Gin 
180 . 185 190 

Arg Arg lie Thr Tyr Leu Gin Asn Pro Lys Asp Cys Ser Lys Ala Arg 
195 200 205 

Lys Leu Val Cys Asn. lie Asn Lys Gly Cys Gly Tyr Gly Cys Gin Leu 
210 215 220 



His His Val Val Tyr Cys Phe Met 
225 230 

Leu lie Leu Glu Ser Gin Asn Trp 
245 

Thr Val Phe Arg Pro Val Ser Glu 
260 



lie Ala Tyr Gly Thr Gin Arg Thr 
235 240 

Arg Tyr Ala Thr Gly Gly Trp Glu 

250 255 

Thr Cys Thr Asp Arg Ser Gly Leu 
265 270 



Ser Thr Gly His Trp Ser Gly Glu Val Lys Asp Lys Asn Val Gin Val 

275 280 285 

Val Glu Leu Pro lie Val Asp Ser Leu His Pro Arg Pro Pro Tyr Leu 

290 295 300 
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Pro Leu Ala Val Pro Glu Asp Leu Ala Asp Arg Leu Leu Arg Val His 
305 310 315 320 



Gly Asp Pro Ala Val Trp Trp Val Ser Gin Phe Val Lys Tyr Leu He 
325 330 335 

Arg Pro Gin Pro Trp Leu Glu Arg Glu He Glu Glu Thr Thr Lys Lys 
340 345 350 

Leu Gly Phe Lys His Pro Val He Gly Val His Val Arg Arg Thr Asp 
355 360 365 

Lys Val Gly Thr Glu Ala Ala Phe His Pro He Glu Glu Tyr Met Val 
370 375 380 

His Val Glu Glu His Phe Gin Leu Leu Glu Arg Arg Met Lys Val Asp 
385 390 395 400 

Lys Lys Arg Val Tyr Leu Ala Thr Asp Asp Pro Ser Leu Leu Lys Glu 
405 410 415 

Ala Lys Thr Lys Tyr Ser Asn Tyr Glu Phe He Ser Asp Asn Ser He 
420 425 430 



Ser Trp Ser Ala Gly Leu His Asn 
435 440 

Gly Val He Leu Asp He His Phe 
450 455 

Cys Thr Phe Ser Ser Gin Val Cys 
465 470 

Thr Leu His Pro Asp Ala Ser Ala 
485 



Arg Tyr Thr Glu Asn Ser Leu Arg 
445 

Leu Ser Gin Ala Asp Phe Leu Val 
460 

Arg Val Ala Tyr Glu He Met Gin 
475 480 

Asn Phe His Ser Leu Asp Asp He 
490 495 



Tyr Tyr Phe Gly Gly Gin Asn Ala His Asn Gin He Ala Val Tyr Pro 

500 505 510 

His Gin Pro Arg Thr Lys Glu Glu He Pro Met Glu Pro Gly Asp He 

515 520 525 
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He Gly Val Ala Gly Asn His Trp 
530 535 

Arg Lys Leu Gly Lys Thr Gly Leu 
545 550 

Lys He Glu Thr Val Lys Tyr Pro 

565 



Asn Gly Tyr Ser Lys Gly Val Asn 
540 

Tyr Pro Ser Tyr Lys Val Arg Glu 
555 560 

Thr Tyr Pro Glu Ala Glu Lys 

570 575 



<210> 24 

<211> 575 

<212> PRT 

<213> Mus musculus 



<400> 24 - 

Met Arg Ala Trp Thr Gly Ser Trp Arg Trp He Met Leu He Leu Phe 
1 5 10 15 

Ala Trp Gly Thr Leu Leu Phe Tyr He Gly Gly His Leu Val Arg Asp 
20 25 30 

Asn Asp His Pro Asp His Ser Ser Arg Glu Leu Ser Lys He Leu Ala 
35 40 . . 45 

Lys Leu Glu Arg Leu Lys Gin Gin Asn Glu Asp Leu Arg Arg Met Ala 
50 55 60 

Glu Ser Leu Arg He Pro Glu Gly Pro He Asp Gin Gly Thr Ala Thr 
65 70 75 80 

Gly Arg Val Arg Val Leu Glu Glu Gin Leu Val Lys Ala Lys Glu Gin 
85 90 95 



He Glu Asn Tyr Lys Lys Gin Ala Arg Asn Gly Leu Gly Lys Asp His 
100 105 110 

Glu He Leu Arg Arg Arg He Glu Asn Gly Ala Lys Glu Leu Trp Phe 

115 120 125 

Phe Leu Gin Ser Glu Leu Lys Lys Leu Lys His Leu Glu Gly Asn Glu 

130 135 140 
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Leu Gin Arg His Ala Asp Glu lie Leu Leu Asp Leu Gly His His Glu 

145 150 155 160 

Arg Ser He Met Thr Asp Leu Tyr Tyr Leu Ser Gin Thr Asp Gly Ala 

165 170 175 

Gly Asp Trp Arg Glu Lys Glu Ala Lys Asp Leu Thr Glu Leu Val Gin 

180 185 190 

Arg Arg He Thr Tyr Leu Gin Asn Pro Lys Asp Cys Ser Lys Ala Arg 

195 200 205 

Lys Leu Val Cys Asn He Asn Lys Gly Cys Gly Tyr Gly Cys Gin Leu 

210 215 220 

His His Val Val Tyr Cys Phe Met He Ala Tyr Gly Thr Gin Arg Thr 

225 230 235 240 



Leu He Leu Glu Ser Gin Asn Trp Arg Tyr Ala Thr Gly Gly Trp Glu 
245 250 255 

Thr Val Phe Arg Pro Val Ser Glu Thr Cys Thr Asp Arg Ser Gly Leu 
260 265 270 

Ser Thr Gly His Trp Ser Gly Glu Val Asn Asp Lys Asn He Gin Val 
275 280 285 

Val Glu Leu Pro He Val Asp Ser Leu His Pro Arg Pro Pro Tyr Leu 
290 295 300 



Pro Leu Ala Val Pro Glu Asp Leu Ala Asp Arg Leu Leu Arg Val His 
305 310 315 320 

Gly Asp Pro Ala Val Trp Trp Val Ser Gin Phe Val Lys Tyr Leu He 
325 330 335 

Arg Pro Gin Pro Trp Leu Glu Lys Glu He Glu Glu Ala Thr Lys Lys 
340 345 350 

Leu Gly Phe Lys His Pro Val He Gly Val His Val Arg Arg Thr Asp 
355 360 365 
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Lys Val Gly Thr Glu Ala Ala Phe His Pro He Glu Glu Tyr Met Val 
370 375 380 



His Val Glu Glu His Phe Gin Leu Leu Ala Arg Arg Met Gin Val Asp 
385 "390 395 400 

Lys Lys Arg Val Tyr Leu Ala Thr Asp Asp Pro Thr Leu Leu Lys Glu 
405 410 415 

Ala Lys Thr Lys Tyr Ser Asn Tyr Glu Phe He Ser Asp Asn Ser He 
420 425 430 

Ser Trp Ser Ala Gly Leu His Asn Arg Tyr Thr Glu Asn Ser Leu Arg 
435 440 445 

Gly Val He Leu Asp He His Phe Leu Ser Gin Ala Asp Phe Leu Val 
450 455 460 

Cys Thr Phe Ser Ser Gin Val Cys Arg Val Ala Tyr Glu He Met Gin 
465 470 475 480 

Thr Leu His Pro Asp Ala Ser Ala Asn Phe His Ser Leu Asp Asp He 
485 490 495 

Tyr Tyr Phe Gly Gly Gin Asn Ala His Asn Gin He Ala Val Tyr Pro 
500 505 510 



His Lys Pro Arg Thr Glu Glu Glu He Pro Met Glu Pro Gly Asp He 
515 520 525 



He Gly Val Ala Gly Asn His Trp Asp Gly Tyr Ser Lys Gly He Asn 

530. 535 540 

Arg Lys Leu Gly Lys Thr Gly Leu Tyr Pro Ser Tyr Lys Val Arg Glu 

545 550 555 560 

Lys lie Glu Thr Val Lys Tyr Pro Thr Tyr Pro Glu Ala Glu Lys 

565 570 575 



<210> 25 
<211> 18 
<212> PRT 
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<213> Homo sapiens 
<400> 25 

Asp Glu Ser lie Tyr Ser Asn Tyr Tyr Leu Tyr Glu Ser lie Pro Lys 
1 5 10 15 

Pro Cys 



<210> 26 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense: Synthetic DNA 
<400> 26 

cttgtgtgac tcttaactct cagag 25 



<210> 27 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense: Synthetic DNA 
<400> 27 

ccctcgagat aacttcgtat age 23 



<210> 28 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense: Synthetic DNA 
<400> 28 
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ggtaggcctc actaactg 



18 



<210> 29 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense: Synthetic DNA 
<400> 29 

catagaaaca agtaacaaca gccag 25 



<210> 30 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense: Synthetic DNA 
<400> 30 

gagacttcag cccacttcaa ttattggc 28 



<210> 31 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense: Synthetic DNA 
<400> 31 

gaggccactt gtgtagcgcc aagtg 25 



<210> 32 
<211> 24 
<212> DNA ' 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 32 

aggaaggtgg cgctcatcac gggc 24 



<210> 33 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 33 

taaggccaca agtcttaatt gcatcc 26 



<210> 34 . 

<211> 27 ■ 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 34 

caggggtgtt cccttgagga ggtggaa 27 



<210> 35 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 35 

cccctcacgc atgaagcctg gag 23 
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<210> 36 
<211> 28 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 36 

ggcaggagac caccttgcga gtgcccac 28 



<210> 37 
<211> 28 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence : Synthetic DNA 
<400> 37 • 

ggcgctggct tacccggaga ggaatggg 28 



<210> 38 
<211> 28 
<212> DNA 

<213> Artificial Sequence . 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 38 

aaaaggcctc agttagtgaa ctgtatgg - 28 



<210> 39 
<211> 29 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: Synthetic DNA 
<400> 39 

cgcggatcct caagcgttgg ggttggtcc 29 



<210> 40 

<211> 45 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 40 

cccaagcttg ccaccatggc tcacgctccc gctagctgcc cgagc 45 



<210> 41 . 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 41 

ccggaattct gccaagtatg agccatcctg g 31 



<210> 42 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 42 

gccatccaga aggtggt 17 



<210> 43 
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<211> 17 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 43 

gtcttgtcag ggaagat 17 



<210> 44 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 44 - 

ggcaggagac caccttgcga gtgcccac 28 



<210> 45 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> . 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 45 

gggtgggctg taccttctgg aacagggc 28 



<210> 46 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 46 

ggcgctggct tacccggaga ggaatggg 28 

<210> 47 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 47 

ggaatgggtg tttgtctcctc caaagatgc 28 

<210> 48 
<211> 1316 
.<212> DNA 

<213> Cricetulus griseus 
<400> 48 

gccccgcccc ctccacctgg accgagagta gctggagaat tgtgcaccgg aagtagctct 60 
tggactggtg gaaccctgcg caggtgcagc aacaatgggt gagccccagg gatccaggag 120 
gatcctagtg acagggggct ctggactggt gggcagagct atccagaagg tggtcgcaga 180 
tggcgctggc ttacccggag aggaatgggt gtttgtctcc tccaaagatg cagatctgac 240 
ggatgcagca caaacccaag ccctgttcca gaaggtacag cccacccatg tcatccatct 300 
tgctgcaatg gtaggaggcc ttttccggaa tatcaaatac aacttggatt tctggaggaa 360 
gaatgtgcac atcaatgaca acgtcctgca ctcagctttc gaggtgggca ctcgcaaggt 420 
ggtctcctgc ctgtccacct gtatcttccc tgacaagacc acctatccta ttgatgaaac 480 
aatgatccac aatggtccac cccacagcag caattttggg tactcgtatg ccaagaggat 540 
gattgacgtg cagaacaggg cctacttcca gcagcatggc tgcaccttca ctgctgtcat 600 
ccctaccaat gtctttggac ctcatgacaa cttcaacatt gaagatggcc atgtgctgcc 660 
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tggcctcatc cataaggtgc atctggccaa gagtaatggt tcagccttga ctgtttgggg 720 
tacagggaaa ccacggaggc agttcatcta ctcactggac ctagcccggc" tcttcatctg 780 
ggtcctgcgg gagtacaatg aagttgagcc catcatcctc tcagtgggcg aggaagatga 840 
agtctccatt aaggaggcag ctgaggctgt agtggaggcc atggacttct gtggggaagt 900 
cacttttgat tcaacaaagt cagatgggca gtataagaag acagccagca atggcaagct 960 
tcgggcctac ttgcctgatt tccgtttcac acccttcaag caggctgtga aggagacctg 1020 
tgcctggttc accgacaact atgagcaggc ccggaagtga agcatgggac aagcgggtgc 1080 
tcagctggca atgcccagtc agtaggctgc agtctcatca tttgcttgtc aagaactgag 1140 
gacagtatcc agcaacctga gccacatgct ggtctctctg ccagggggct tcatgcagcc 1200 
atccagtagg gcccatgttt gtccatcctc gggggaaggc cagaccaaca ccttgtttgt 1260 
ctgcttctgc cccaacctca gtgcatccat gctggtcctg ctgtcccttg tctaga 1316 

<210> 49 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 49 

gatcctgctg ggaccaaaat tgg 23 

<210> 50 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 50 

cttaacatcc caagggatgc tg 22 

<210> 51 
<211> 1965 
<212> DNA 

<213> Cricetulus griseus 
<400> 51 

acggggggct cccggaagcg gggaccatgg cgtctctgcg cgaagcgagc ctgcggaagc 60 
tgcggcgctt ttccgagatg agaggcaaac ctgtggcaac tgggaaattc tgggatgtag 120 
ttgtaataac agcagctgac gaaaagcagg agcttgctta caagcaacag ttgtcggaga 180 
agctgaagag aaaggaattg ccccttggag ttaactacca tgttttcact gatcctcctg 240 
gaaccaaaat tggaaatgga ggatcaacac tttgttctct tcagtgcctg gaaagcctct 300 
atggagacaa gtggaattcc ttcacagtcc tgttaattca ctctggtggc tacagtcaac 360 
gacttcccaa t'gcaagcgct ttaggaaaaa tcttcacggc tttaccactt ggtgagccca 420 
tttatcagat gttggactta aaactagcca tgtacatgga tttcccctca cgcatgaagc 480 
ctggagtttt ggtcacctgt gcagatgata ttgaactata cagcattggg gactctgagt 540 
ccattgcatt tgagcagcct ggctttactg ccctagccca tccatctagt ctggctgtag 600 
gcaccacaca tggagtattt gtattggact ctgccggttc tttgcaacat ggtgacctag 660 
agtacaggca atgccaccgt ttcctccata agcccagcat tgaaaacatg caccacttta 720 
atgccgtgca tagactagga agctttggtc aacaggactt gagtgggggt gacaccacct 780 
gtcatccatt gcactctgag tatgtctaca cagatagcct attttacatg gatcataaat 840 
cagccaaaaa gctacttgat ttctatgaaa gtgtaggccc actgaactgt gaaatagatg 900 
cctatggtga ctttctgcag gcactgggac ctggagcaac tgcagagtac accaagaaca 960 
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cctcacacgt cactaaagag gaatcacact tgttggacat gaggcagaaa atattccacc 1020 

tcctcaaggg aacacccctg aatgttgttg tccttaataa ctccaggttt tatcacattg 1080 

gaacaacgga ggagtatctg ctacatttca cttccaatgg ttcgttacag gcagagctgg 1140 

gcttgcaatc catagctttc agtgtctttc caaatgtgcc tgaagactcc catgagaaac 1200 

cctgtgtcat tcacagcatc ctgaattcag gatgctgtgt ggcccctggc tcagtggtag 1260 

aatattccag attaggacct gaggtgtcca tctcggaaaa ctgcattatc agcggttctg 1320 

tcatagaaaa agctgttctg cccccatgtt ctttcgtgtg ctctttaagt gtggagataa 1380 

atggacactt agaatattca actatggtgt ttggcatgga agacaacttg aagaacagtg 1440 

ttaaaaccat atcagatata aagatgcttc agttctttgg agtctgtttc ctgacttgtt 1500 

tagatatttg gaaccttaaa gctatggaag aactattttc aggaagtaag acgcagctga 1560 

gcctgtggac tgctcgaatt ttccctgtct gttcttctct gagtgagtcg gttgcagcat 1620 

cccttgggat gttaaatgcc attcgaaacc attcgccatt cagcctgagc aacttcaagc 1680 

tgctgtccat ccaggaaatg cttctctgca aagatgtagg agacatgctt gcttacaggg 1740 

agcaactctt tctagaaatc agttcaaaga gaaaacagtc tgattcggag aaatcttaaa 1800 

tacaatggat tttgcctgga aacaggattg caaatgcagg catattctat agatctctgg 1860 

gttcttcttt ctttctcccc tctctccttt cctttccctt tgatgtaatg acaaaggtaa 1920 

aaatggccac ttctgatgga aaaaaaaaaa aaaaaaaaaa aaaaa 1965 



<210> 52 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 52 

caggggtgtt cccttgagga ggtggaa 27 



<210> 53 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence^ Synthetic DNA 
<400> 53 

cactgagcca ggggccacac agcatcc 27 



<210> 54 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 54 

cccctcacgc atgaagcctg gag 23 



<210> 55 

<211> 27 - 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 55 

tgccaccgtt tcctccataa gcccagc 27 



<210> 56 
<211> 28 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 56 

atggctcaag ctcccgctaa gtgcccga 28 



<210> 57 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 57 

tcaagcgttt gggttggtcc tcatgag 27 



<210> 58 
<211> 25 
<212> DNA 

<213> Artificial Sequence 

<220> ■ 
<223> Description of Artificial Sequence: Synthetic DNA 

<400> 58 

tccggggatg gcgagatggg caagc 25 



<210> 59 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 59 

cttgacatgg ctctgggctc caag 24 
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<210> 60 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 60 

ccacttcagt cggtcggtag tattt 25 



<210> 61 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 61 

cgctcacccg cctgaggcga catg 24 



<210> 62 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 62 

ggcaggtgct gtcggtgagg tcaccatagt gc 32 



<210> 63 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence^ Synthetic DNA 
<400> 63 

ggggccatgc caaggactat gtcg 24 



<210> 64 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence^ Synthetic DNA 
<400> 64 

atgtggctga tgttacaaaa tgatg 25 



<210> 65 
<211> 1504 
<212> DNA 

<213> Cricetulus griseus 

<220> 

<221> CDS 

<222> (1). . (1119) 



aac tct ggg gac 48 

Asn Ser Gly Asp 
15 

ggc gat aag ggc aag ccc agg aag gtg gcg etc ate acg ggc ate ace 96 

Gly Asp Lys Gly Lys Pro Arg Lys Val Ala Leu He Thr Gly He Thr 

20 25 30 

ggc eag gat ggc tea tac ttg gea gaa ttc etg etg gag aaa gga tac 144 

Gly Gin Asp Gly Ser Tyr Leu Ala Glu Phe Leu Leu Glu Lys Gly Tyr 
35 40 45 



<400> 65 

atg get cac get ccc get age tgc ecg age tec agg 

Met Ala His Ala Pro Ala Ser Cys Pro Ser Ser Arg 

1 5 10 



gag gtt eat gga att gta egg ega tec agt tea ttt aat aca ggt cga 192 
Glu Val His Gly He Val Arg Arg Ser Ser Ser Phe Asn Thr Gly Arg 
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50 55 60 

att gaa cat tta tat aag aat cca cag get cat att gaa gga aac atg 240 
lie Glu His Leu Tyr Lys Asn Pro Gin Ala His lie Glu Gly Asn Met 
65 70 75 .80 

aag ttg cac tat ggt gac etc ace gae age aee tge eta gta aaa ate 288 
Lys Leu His Tyr Gly Asp Leu Thr Asp Ser Thr Cys Leu Val Lys lie 
85 90 95 100 

ate aat gaa gte aaa cct aca gag ate tac aat ett ggt gee cag age 336 
He Asn Glu Val Lys Pro Thr Glu He Tyr Asn Leu Gly Ala Gin Ser 
105 110 115 



cat gtc aag att tec ttt gac tta gca gag tac act.gca gat gtt gat 
His Val Lys lie Ser Phe Asp Leu Ala Glu Tyr Thr Ala Asp Val Asp 
120 125 130 



384 



gga gtt ggc acc ttg egg ett etg gat gea att aag act tgt ggc ett 432 
Gly Val Gly Thr Leu Arg Leu Leu Asp Ala lie Lys Thr Cys Gly Leu 
135 140 145 

ata aat tct gtg aag ttc tac cag gee tea act agt gaa ctg tat gga 480 
He Asn Ser Val Lys Phe Tyr Gin Ala Ser Thr Ser Glu Leu Tyr Gly 
150 155 160 

aaa gtg caa gaa ata ccc cag aaa gag acc acc cct ttc tat cca agg 528 
Lys Val Gin Glu He Pro Gin Lys Glu Thr Thr Pro Phe Tyr Pro Arg 
165 170 175 180 

teg ccc tat gga gca gee aaa ett tat gee tat tgg att gta gtg aac 576 
Ser Pro Tyr Gly Ala Ala Lys Leu Tyr Ala Tyr Trp He Val Val Asn 
185 190 195 

ttt ega gag get tat aat etc ttt gcg gtg aac ggc att etc ttc aat 624 
Phe Arg Glu Ala Tyr Asn Leu Phe Ala Val Asn Gly He Leu Phe Asn 
200 205 210 

cat gag agt cet aga aga gga get aat ttt gtt act ega aaa att age 672 
His Glu Ser Pro Arg Arg Gly Ala Asn Phe Val Thr Arg Lys He Ser 
215 220 225 

egg tea gta get aag att tac ett gga eaa ctg gaa tgt ttc agt ttg 720 
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Arg Ser Val Ala Lys lie Tyr Leu Gly Gin Leu Glu Cys Phe Ser Leu 

230 235 240 

gga aat ctg gac gcc aaa cga gac tgg ggc cat gcc aag gac tat gtc 768 

Gly Asn Leu Asp Ala Lys Arg Asp Trp Gly His Ala Lys Asp Tyr Val 
245 250 255 260 

gag get atg tgg ctg atg tta caa aat gat gaa cca gag gac ttt gtc 816 

Glu Ala Met Trp Leu Met Leu Gin Asn Asp Glu Pro Glu Asp Phe Val 
265 270 275 

ata get act ggg gaa gtt cat agt gtc cgt gaa ttt gtt gag aaa tea 864 

He Ala Thr Gly Glu Val His Ser Val Arg Glu Phe Val Glu Lys Ser 
280 285 290 

tte atg cac att gga aag acc att gtg tgg gaa gga aag aat gaa aat 912 

Phe Met His He Gly Lys Thr He Val Trp Glu Gly Lys Asn Glu Asn 
295 300 305 

gaa gtg ggc aga tgt aaa gag acc ggc aaa att cat gtg act gtg gat 960 

Glu Val Gly Arg Cys Lys Glu Thr Gly Lys He His Val Thr Val Asp 

310 315 320 

ctg aaa tac tac cga cca act gaa gtg gac tte ctg cag gga gac tgc 1008 

Leu Lys Tyr Tyr Arg Pro Thr Glu Val Asp Phe Leu Gin Gly Asp Cys 
325 330 335 340 

tec aag gcg cag cag aaa ctg aac tgg aag ccc cgc gtt gcc ttt gac 1056 

Ser Lys Ala Gin Gin Lys Leu Asn Trp Lys Pro Arg Val Ala Phe Asp 
345 - 350 355 

gag ctg gtg agg gag atg gtg caa gcc gat gtg gag etc atg aga acc 1104 

Glu Leu Val Arg Glu Met Val Gin Ala Asp Val Glu Leu Met Arg Thr 
360 365 370 

aac ccc aac gcc tga gcacctetac aaaaaaattc gcgagacatg gactatggtg 1159 
Asn Pro Asn Ala 
375 

cagagccagc caaccagagt ceagceactc ctgagaccat cgaccataaa ccctcgactg 1219 

ectgtgtcgt ececaeagct aagagetggg ecacaggttt gtgggcacca ggacggggac 1279 

actccagagc taaggccact tcgcttttgt caaaggctee tctcaatgat tttgggaaat 1339 

caagaagttt aaaatcacat actcatttta ettgaaatta tgtcactaga caacttaaat 1399 
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ttttgagtct tgagattgtt tttctctttt cttattaaat gatctttcta tgacccagca 1459 
aaaaaaaaaa aaaaaaggga tataaaaaaa aaaaaaaaaa aaaaa , 1504 

<210> 66 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 66 

atgaagttgc actatggtga cctca 25 



<210> 67 
<211> 59 
<212> DNA 

<213> Cricetulus griseus 
<400> 67 

ccgacagcac ctgcctagta aaaatcatca atgaagtcaa acctacagag atctacaat 59 



<210> 68 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 68 

gacttagcag agtacactgc agatg 25 



<210> 69 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description' of Artificial Sequence: Synthetic DNA 
<400> 69 

accttggata gaaaggggtg gtctc 25 

- <210> 70 
. <211> 125 
<212> DNA 

<213> Cricetulus griseus. 
<400> 70 

ttgatggagt tggcaccttg cggcttctgg atgcaattaa gacttgtggc cttataaatt 60 
ctgtgaagtt ctaccaggcc tcaactagtg aactgtatgg aaaagtgcaa gaaatacccc 120 
agaaa 125 



<210> 71 
<211> 376 
<212> PRT 

<213> Cricetulus griseus 
<400> 71 

Met Ala His Ala Pro Ala Ser Cys Pro Ser Ser Arg Asn Ser Gly Asp 
1 5 10 15 

Gly Asp Lys Gly Lys Pro Arg Lys Val Ala Leu lie Thr Gly He Thr 
20 25 . 30 

Gly Gin Asp Gly Ser Tyr Leu Ala Glu Phe Leu Leu Glu Lys Gly Tyr 
35 .40 45 

Glu Val His Gly He Val Arg Arg Ser Ser Ser Phe Asn Thr Gly Arg 
50 55 " 60 

He Glu His Leu Tyr Lys Asn Pro Gin Ala His He Glu Gly Asn Met 
65 70 75 80 

Lys Leu His Tyr Gly Asp Leu Thr Asp Ser Thr Cys Leu Val Lys He 
85 90 95 100 

He Asn Glu Val Lys Pro Thr Glu He Tyr Asn Leu Gly Ala Gin Ser 
105 ilO 115 



41/47 



His Val Lys lie Ser Phe Asp Leu Ala Glu Tyr Thr Ala Asp Val Asp 
120 125 130 



Gly Val Gly Thr Leu Arg Leu Leu Asp Ala lie Lys Thr Cys Gly Leu 

135 140 145 

lie Asn Ser Val Lys Phe Tyr Gin Ala Ser Thr Ser Glu Leu Tyr Gly 

150 155 160 

Lys Val Gin Glu He Pro Gin Lys Glu Thr Thr Pro Phe Tyr Pro Arg 

165 170 175 180 

Ser Pro Tyr Gly Ala Ala Lys Leu Tyr Ala Tyr Trp He Val Val Asn 
185 190 195 

Phe Arg Glu Ala Tyr Asn Leu Phe Ala Val Asn Gly He Leu Phe Asn 

200 205 210 

His Glu Ser Pro Arg Arg Gly Ala Asn Phe Val Thr Arg Lys He Ser 

215 ' 220 225 

Arg Ser Val Ala Lys He Tyr Leu Gly Gin Leu Glu Cys Phe Ser Leu 

230 235 . 240 

Gly Asn Leu Asp Ala Lys Arg Asp Trp Gly His Ala Lys Asp Tyr Val 

245 250 255 260 

Glu Ala Met Trp Leu Met Leu Gin Asn Asp Glu Pro Glu Asp Phe Val 
265 270 275 

He Ala Thr Gly Glu Val His Ser Val Arg Glu Phe Val Glu Lys Ser 

280 285 290 

Phe Met His He Gly Lys Thr He Val Trp Glu Gly Lys Asn Glu Asn 

295 300 305 

Glu Val Gly Arg Cys Lys Glu Thr Gly Lys He His Val Thr Val Asp 

310 315 320 



Leu Lys Tyr Tyr Arg Pro Thr Glu Val Asp Phe Leu Gin Gly Asp Cys 
325 330 335 340 
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Ser Lys Ala Gin Gin Lys Leu Asn Trp Lys Pro Arg Val Ala Phe Asp 
345 350 355 

Glu Leu Val Arg Glu Met Val Gin Ala Asp Val Glu Leu Met Arg Thr 
360 365 370 

Asn Pro Asn Ala 
375 



<210> 72 

<211> 321 ■ 
<212> PRT 

<213> Cricetulus griseus 
<400> 72 

Met Gly, Glu Pro Gin Gly Ser Arg Arg He Leu Val Thr Gly Gly Ser 
.1 5 10 15 

Gly Leu Val Gly Arg Ala lie Gin Lys Val Val Ala Asp Gly Ala Gly 
20 25 30 

Leu Pro Gly Glu Glu Trp Val Phe Val Ser Ser Lys Asp Ala Asp Leu 
35 40 45 

Thr Asp Ala Ala Gin Thr Gin Ala Leu Phe Gin Lys Val Gin Pro Thr 
50 '55 60 

His Val He His Leu Ala Ala Met Val Gly Gly Leu Phe Arg Asn He 
65 70 75 80 

Lys Tyr Asn Leu Asp Phe Trp Arg Lys Asn Val His He Asn Asp Asn 
85 90 95 

Val Leu His Ser Ala Phe Glu Val Gly Thr Arg Lys Val Val Ser Cys 
100 105 110 

Leu Ser Thr Cys He Phe Pro Asp Lys Thr Thr Tyr Pro He Asp Glu 
115 120 125 

Thr Met He His Asn Gly Pro Pro His Ser Ser Asn Phe Gly Tyr Ser 
130 135 140 
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Tyr Ala Lys Arg Met He Asp Val Gin Asn Arg Ala Tyr Phe Gin Gin 
145 150 155 160 



His Gly Cys Thr Phe Thr Ala Val He Pro Thr Asn Val Phe Gly Pro 
165 170 175 

His Asp Asn Phe Asn He Glu Asp Gly His Val Leu Pro Gly Leu He 
180 185 190 

His Lys Val His Leu Ala Lys Ser Asn Gly Ser Ala Leu Thr Val Trp 
195 200 205 

Gly Thr Gly Lys Pro Arg Arg Gin Phe He Tyr Ser Leu Asp. Leu Ala 
210 215 220 

Arg Leu Phe He Trp Val Leu Arg Glu Tyr Asn Glu Val Glu Pro He 
225 230 235 240 

He Leu Ser Val Gly Glu Glu Asp Glu Val Ser He Lys Glu- Ala Ala 
245 250 255 

Glu Ala Val Val Glu Ala Met Asp. Phe Cys Gly Glu Val Thr Phe Asp 
260 265 270 

Ser Thr Lys Ser Asp Gly Gin Tyr Lys Lys Thr Ala Ser Asn Gly Lys 
275 280 285 

Leu Arg Ala Tyr Leu Pro Asp Phe Arg Phe Thr Pro Phe Lys Gin Ala 
290 295 300 

Val Lys Glu Thr Cys Ala Trp Phe Thr Asp Asn Tyr Glu Gin Ala Arg 
305 310 315 320 



Lys 



<210> 73 
<211> 590 
<212> PRT 

<213> Cricetulus griseus 



<400> 73 

Met Ala Ser Leu Arg Glu Ala Ser Leu Arg Lys Leu Arg Arg Phe Ser 
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1 



5 



10 



15 



Glu Met Arg Gly Lys Pro Val Ala Thr Gly Lys Phe Trp Asp Val Val 
20 25 30 

Val He Thr Ala Ala Asp Glu Lys Gin Glu Leu Ala Tyr Lys Gin Gin 
35 40 45 

Leu Ser Glu Lys Leu Lys Arg Lys Glu Leu Pro Leu Gly Val Asn Tyr 
50 55 60 

His Val Phe Thr Asp Pro Pro Gly Thr Lys lie Gly Asn Gly Gly Ser 
65 70 75 80 

Thr Leu Cys Ser Leu Gin Cys Leu Glu Ser Leu Tyr Gly Asp Lys Trp 
85 90 95 

Asn Ser Phe Thr Val Leu Leu He His Ser Gly Gly Tyr Ser Gin Arg 
100 105 110 

Leu Pro Asn Ala Ser Ala Leu Gly Lys He Phe Thr Ala Leu Pro Leu 
115 120 125 

Gly Glu Pro He Tyr Gin Met Leu Asp Leu Lys Leu Ala Met Tyr Met 
130 135 140 

Asp Phe Pro Ser Arg Met Lys Pro Gly Val Leu Val Thr Cys Ala Asp 
145 150 155 160 

Asp He Glu Leu Tyr Ser He Gly Asp Ser Glu Ser lie Ala Phe Glu 
165 170 175 • 

Gin Pro Gly Phe Thr Ala Leu Ala His Pro Ser Ser Leu Ala Val Gly 
180 185 190 

Thr Thr His Gly Val Phe Val Leu Asp Ser Ala Gly Ser Leu Gin His 
195 200 205 

Gly Asp Leu Glu Tyr Arg Gin Cys His Arg Phe Leu His Lys Pro Ser 
210 215 220 



He Glu Asn Met His His Phe Asn Ala Val His Arg Leu Gly Ser Phe 
225 230 235 240 
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Gly Gin Gin Asp Leu Ser Gly Gly Asp Thr Thr Cys His Pro Leu His 
245 250 255 



Ser Glu Tyr Val Tyr Thr Asp Ser Leu Phe Tyr Met Asp His Lys Ser 
260 265 270 

Ala Lys Lys Leu Leu Asp Phe Tyr Glu Ser Val Gly Pro Leu Asn Cys 
275 280 285 

Glu He Asp Ala Tyr Gly Asp Phe Leu Gin Ala Leu Gly Pro Gly Ala 
290 295 300 

Thr Ala Glu Tyr Thr Lys Asn Thr Ser His Val Thr Lys Glu Glu Ser 
305 310 315 ' 320 

His Leu Leu Asp Met Arg Gin Lys He Phe His Leu Leu Lys Gly Thr 
325 330 335 

Pro Leu Asn Val Val Val Leu Asn Asn Ser Arg Phe Tyr His He Gly 
340 345 350 

Thr Thr Glu Glu Tyr Leu Leu His Phe Thr Ser Asn Gly Ser Leu Gin 
355 360 365 

Ala Glu Leu Gly Leu Gin Ser He Ala Phe Ser Val Phe Pro Asn Val 
370 375 380 

Pro Glu Asp Ser His Glu Lys Pro Cys Val He His Ser He Leu Asn 
385 390 395 400 

Ser Gly Cys Cys Val Ala Pro Gly Ser Val Val Glu Tyr Ser Arg Leu 
405 410 ~ 415 

Gly Pro Glu Val Ser He Ser Glu Asn Cys He He Ser Gly Ser Val 
420 425 430 

He Glu Lys Ala Val Leu Pro Pro Cys Ser Phe Val Cys Ser Leu Ser 
435 440 445 



Val Glu He Asn Gly His Leu Glu Tyr Ser Thr Met Val Phe Gly Met 
450 455 460 
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Glu Asp Asn Leu Lys Asn Ser Val Lys Thr lie Ser Asp lie Lys Met 
465 470 475 480 



Leu Gin Phe Phe Gly Val Cys Phe 
485 

Leu Lys Ala Met Glu Glu Leu Phe 
500 

Leu Trp Thr Ala Arg He Phe Pro 
515 520 

Val Ala Ala Ser Leu Gly Met Leu 
530 535 

Phe Ser Leu Ser Asn Phe Lys Leu 
545 550 

Cys Lys Asp Val Gly Asp Met Leu 
565 

Glu lie Ser Ser Lys Arg Lys Gin 
580 



Leu Thr Cys Leu Asp He Trp Asn 
490 495 

Ser Gly Ser Lys Thr Gin Leu Ser 
505 510 

Val Cys Ser Ser Leu Ser Glu Ser 
525 

Asn Ala He Arg Asn His Ser Pro 
540 

Leu Ser He Gin Glu Met Leu Leu 

555 560 

Ala Tyr Arg Glu Gin Leu Phe Leu 
570 575 

Ser Asp Ser Glu Lys Ser 
585 590 
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